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^ef- ^dcM/'ision ftic-furos -^rout^/i i/i/s su^er-fine mes^ 


RCA LaRoratorios developed 
a eopptT mesh with 2,250,000 
tiny openings to the square inch 
for the tele\ ision camera “eye.” 


In RCA Image Orthicon televi¬ 
sion cameras you will find a super¬ 
fine copper mesh. Until a new 
technicpie for making such screen 
was discoN'ered at RCA Labora¬ 
tories, onlv coarse and irregular 
mesh—which obstructed 6096 of 
the picture—was available. 

Today, through RCA research, 
such mesh can be made with 1500 
gossamer wires to the linear inch. 


An ordinary pinhead will cover about 
7000 of its tiny openings. 

By RCA*s technique—now producing 
commercial quantities of 200- and 500- 
mesh screens —the mesh is so fine, so 
regular in structure, that it is invisible 
on home television receivers .. • and as 
much as 85% more television picture 
passes through. 

You benefit—many times 
This nevv^ typo of super-fine wire 
niosh, and the technique for making 


it, like most major developments in 
all-electronic television, is another 
RCA Laboratories Leadership 
in science and engineering adds 
value heyomi price to any product or 
service of RCA and RCA Victor, 

* * * 

The tiewest developments in radio, tele¬ 
vision, and electronics may he seen in action 
at RCA Exhibition Hall, 36 West 49th 
Street. N, Y, Admission is free, and you are 
cordially incited. Radio Corporation of 
America, Radio City, W V. 20. 



h/or/c/ t^ac/er /r) '^ac/io — T^rsf in le/ei^ision 
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IWIU TRAIN YOU AT HOMS FOR 

COOD PAY-SUCCESS 
A BRKHr FUTURE 

in Americas Fastesf-Gromnq industry 


Have 


I TRAINED THESE MEN 

N. R. I. helped 
qualify me for 
position as Radio 
Mechanic w t h 
United Airlines, 
my Radiotelephone 
2nd C’ass License."—L M. 
H auger, San Bruno, Calif. 

'*Work only spare 
time at Radio and 
T average about $40 
- ik a month. Knew 
nothing about 
Rad’O before enrolling v.nth 
R. I." —Samuel T. De- 
WaM. St. Clafr, Pa 

*'I am operating a 
Radio Sales and 
I Service business. 
With FM and 
I Television in the 
we have a very 
profitable future/’—Albert 
Patrick, Tampa, Florida. 


offing. 


Want a good-pav job in the fast grow¬ 
ing RADIO-TELEVISION Industry? 
Want a money-making Radio-Televi¬ 
sion shop of your own ? Here's your 
opportunity. Tve trained hundreds of 
men to be successful Technicians . . . 
MEN WITH NO PREVIOUS EXPE¬ 
RIENCE. My tested and proved train- 
at-home method makes learning easy. 
You team Radio-Television principles 
from illustrated lessons. You get prac¬ 
tical experience building, experiment¬ 
ing with MANY KITS OF PARTS 
I send. All equipment yours to keep. 

MAKE EXTRA MONEY 
IN SPARE TIME 

The day you enroll, 1 start sending 
SPECIAL BOOKLETS that show you 
how to make $5, $10 a week or more 
EXTRA MONEY fixing neighbors’ 
Radios in spare time while learning. 
From here, it’s a short step to your 
own shop or a good-pay Radio-Tele¬ 
vision servicing job. Or be a licensed 
Radio-Television Operator or Tech¬ 
nician The number of Radio Stations 
has nearly tripled in the last few years 
—and within three years, exf^rts pre¬ 
dict there will be 1000 Television sta- 
tions on the air. Then add develop¬ 
ments in FM, Two Way Radio. Police. 
Marine, Aviation, Microwave Relay 
Radio! Think what this means! New 
jobs, more jobs, good pay for qualified 


men. The man who prepares now will 
reap rich rewards; 

MAIL COUPON FOR 
BOOKS FREE 

Act now*? Send for my FREE 
DOUBLE OFFER. Coupon entitles 
you to actual lesson, “GETTING AC- 
QUAINTED WITH RECEIVER 
SERVICING.’’ It shows you that 
learning at home is easy, practical. 
You also get my 64-page book, “HOW j 
TO BE A SUCCESS IN RADIO- | 
TELEVISION.” It tolls what my 
graduates are doing and earning, how 
quickly you can be on your way to 
good pay, success, a bright future. / 
Send coupon in envelope or paste on • 
penny postal. J.E.SMITH,President, 


N.R.1 


TE5TU? 


Dept. ‘JJX 
National Radio 
Institute. Pioneer 
Home Study Radio 
School, Washington 9, D. C. 


VETERANS 


GET THIS TRAINING 
WITHOUT COST 
UNDER a I SILL 


MR. J. C. SMITH, President, Dept. 9JX 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64-page Book about 
How to Win Success in Radio-Televi.sion—both FREE. 
(No Salesman will call. Please write plainly.) 


Name.. 


Age 


Address. 

City 

Q Check if Veleran 


— .Zone,.State... 

Approved under G. I. Bill 
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INSULATED 
COMPOSITION RESISTORS 

111 i-ritiral Irlrvisioii appliralioii.s, IJllle 
Di*vil llfsistiirs can be tlcpemlcii on fur 
Ioii^at, troill»U* - free xervu^c. I'liese liny, 
jjise quid iM^rforniaiicc and 
are ideal f<»r ^cn-^itive 11 T cirenils. More¬ 
over, ihev are available iiirt v^ell ae 

Hh 10% loleraiK'es — in I* ami 2-wait 
sizes; slamlanl li M.V values. 



NOISE-FREE 

TYPE AB POTENTIOMETER 

(-oiiliniied list* bas lillle elTecl uii tile 
resislaiu't* tif lliis unit because llie reMsl* 
ance iiialerial is st»liti-iin»ltletl—mil spraved 
orpuitiletl on. In fatrl. I lie noise level of leu 
beetuiies less willi use. 'riic unit has a 2- 
wall raling with a giMnl satel) faeltir. 


SEND NOW for Catalog No. 21 


OHMITE MFG. CO. 

4895 Flournoy St., Chicogo 44 
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eiiUidrlphiit. uiuler lh« Act of Is so* S6 uO for two yciri: IH.OO for Ihre# ye*r!t: 

pubttrihiuna, Mexico. Simlb **^4 t ctltr»l Aiutrictn coumrlei. ^ y^r*. $11 ml for ihree yeir.«». AlWw 

cop in 30c. ^ iddres* nencU impreMlon from » rccem wrapper. 
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Stall. OOP. Kckal Cinema. Breed? SI.. Karaehl 3. _ _ 
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Lef NATIONAL SCHOOLS/ of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 


Good Jobs Await the Trained 
Radio Technician 

VoM are needed in the preat, modern Radio. Television and Electronics in¬ 
dustry ! Trained Radio technicians are in constant and ftrowinp demand 
at excellent pay—in Rroadcastinp. Communications. Television, Radar, Re¬ 
search Laboratories. Home Radio Service, etc. National Schools Master 
Shop Method Home Study course, with newly added lessons and equipment, 
can train you in your spare time, rifjht in your own home, for these excit- 
intf opportunities. Our method has been proved by the remarkable success 
of National Schools-trained men all Over the world. 

You Learn by Building Equipment with 
Standard Radio Ports We Send You 


National Schools Master Shop Mi*tho<l Home Training gives you basic and 
advanced instruction in all phases of Radio, Television an<l Electronics. 
Each lesson is ma<{e easy to understand by numerous illustrations and 
diagrams. All instruction material has been develope<l and tested in our 
own shops and laboratories, under the supervision of Our own engineers 
and instructors. A free sample lesson is yours upon rcnuest—use the 
coupon below. 


Lessens 
and 

Instruction 
Material Are Up-to-date, 


Practical, Interesting 



Your National Schools Course includes 
not only basic theory, hut practical 
training as well—i/o« team tty dotttO. 
We send you complete stanrlard ennip- 
ment of |irofeKsi<>rial rpiality for build¬ 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su¬ 
perheterodyne receiver shown above, 
which is yours to keep arid enjoy. You 
perform more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio transmit¬ 
ter. audio oscillator, and other units, 
'fhe Kree Hooks shown above tell you 
more about it—send for them today! 


You Gel This and Other Valuable 
Information in the Free Sample Lesson: 

1 . Basic Recfliver Circuits .111(1 How They are 
Used. 

2. Construction of the Anienna Circuit. 

3. How Enerfly is Picked Up by the Aerial. 

4. How Sign.il Currents .ire Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the R'F Tr.msformcr H.indles fhe Siqn.il. 
and other data, with di.igr.init and illustrations 


Both Home Study and 
Resident Training 
Offered 

APPROVED FOR 

VETERANS 

Check Coupon Below 


Now! new professional multitester 

INCLUDED: 

This versatile testing itc^tnirn^nt is portable 
and complete with test leads. Simple to oper¬ 
ate, accurate and dependable. Vmi will be 
able to tiuirkly Incate trouble and adjust the 
most delicate circuits. Yoti can use the Mul¬ 
ti tester a I home or on service ctibs. It is 
designed to measure AC and DC volts, cur¬ 
rent. resistance and decibels. Yon will be 
proud to own and use this valuable prufes- 
STomil instrument. 




NATIONAL^SCHOOLS . f- 

LOS ANGEIES 37. CALIFORNIA EST.I905 lU, icTjldd 


fOAIL PPPORTUNITY C OUPON FOR CtUICK 



NATrONAL SCHOOL. Dept 9> RE 
41-v-J a. PiMurian. L.U* Augcie* iJ. Cnllf. 


Paijf an,-f |ju»,e«7ip 


'l.iU -t>- I bKi: till' tinak ■ Viinr KiKurr In Hadlo" tncludins 1 leFton of 

!:i (li'ilif. 1 no i«lr>iR«n trill e«ll uu tn«. 


, AOK 


.M.UaKJtS ., .. 

CITY . .. 

G Cheek here If V«ter«n of World War II 


. Zone.STATK. j 

-- — 
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OVER $1,000,000.00 IN SURPLUS! 

FOR YOUR EVERY NEED 



NKW IK 223 A.\ TIJANSMITTKK 

801 Ot<ill.itori and 801 power amplifiers. OC 

2-46 modulators and 1-46 speech amplifier 
4 Xtal freauencies and master oscillator on selector 
switch. 10 Watts output. Tone voice or C.W. 
Mod. Ideal for Cv meter L.ind. Comes with ) coils 
TU 17A 2000-1000 Kc. TU 28 1S00-82S0 Kc. Bl.tck 
crackle case. Includes two separate cases to store 
eutra coils. FreOuencies chart and tubes included, 
packed in original cases, less crj^stals at this low Pnce. 

MODl’I.ATION TRANSKOKMKR 
AM) DRIVKR TRANSFORM KR 


RC 1206 modulation transformer. 8lS Class 
AB2. S6W. audio. RC 1205 driver trans¬ 
former. 65N7 to ei5. Class AB2—Compon. 
ion to RC 1206. 


S10I.SYN MOTORS 

$j.95 


The Ideal way of indicating Ihe position of Rotary 
beams, wind indicator, etc. Line chord and instruc¬ 
tions for 110 AC operation furnished on reOuest. 



30 MC-IF, SilviT-SluRKril, 
ilKlNICMANN CTIK'tllT BRFAKFR 


115 V. 

5 Amp. 

110 V. 

15 Amp. 


jpr 


IRC TYPE HE 

lOOW. Bleeder consisting of S sections: 750 
ohms. 23 ohms. 23 ohms. 7500 ohms, 300 ohms. 
Total—11.296 ohms, 


494 



$4.95 


FOR BOTH UMTS 


MICA C AFACITATOK 

.002 MFD 

3000 \A V.O.C._ 

IMH1STRIAI. 

FAFKIi OIL 
CAFACITATORS 

$2.95 


1. MFD 
5000 V. 

1. MFD 
6000 V 

2. MFD 
6000 V. 


$4.95 

$8.95 



SPRA<a E 
CONDENSERS 

$1.95 

COA.MAI. FITTINGS 


.1 MFD 
7000 Volts 





IlK 22 K RELAY 

$2.95 


■ Used in conjunc- 
h SCR- 
?69F. changeover contains 
28V. step relay 5 deck. 6 
position Switch. i2V DPST. 




ARR7 airborne 
VERSION OF 



0 


304TL 

75c 


Just the tube for that 1KW 
final — typic.tl operation 
2500 volts at 400 MA. An 
ideal tube for that induction 
he.tter or dielectric heater. 
Efficient operation at 1500V. 
to 3000V. 


TURKS 


815 

51.95 

VRI50 

69 

9006 

.44 

3BP1 

1.95 

95S 

.65 

50B5 

.89 

5FP7 

.95 

9002 

.44 

35W4 

.69 

7BP7 

t.49 

12X3 

.44 

872 A 

t.95 

9LP7 

2.95 

9004 

5 .44 

IHS 

5 .69 

C E 

PHOTOCELL , 

. 95c 

3Q5 

6L6CA 

5U4G 

6Sa7 

.69 

.95 

.44 

.44 

Type 

used 1 

n movie 

pro- 

lectors, burol.ir .il. 
etc. 

irms. 



110 V 
20 Amp. 


A ") AUTOMATIC PILOT 

Servel—lOO pounds mas., 

to use .as a steennO de- ^ 

vice, or comPass control on ships. 



Control bc iio3 

MaJe by General Electric. Contains 
FUSE 

F301 20A 250V G.E. CAT. GE 1025 

INDICATOR LAMP 
Mounting G.E. OWG. K7887dt7 


1301 


PI 


I301A H5V 6W G.E. 

receptacles 

3 POLE RUSSELL STOLE F6852 

2 POLE hart $ HECEMAN F7723 
2 POLE HART A HEGEMAN 7723 

4 POLE RUSSELL STOLE 8087 

RELAY 

120V 60n STROTHERS OUNN AS8X1 
SWITCHES 

ALLEN BRADLEY CAT. 2AS 
INTERLOCK lOA 250V 

PRICED AT Only $4.95 

MXi 6 Cross pointer 3< 


aidj Type S6 


200 


RuttcTfly ('ondonsers 

Oscill.itor .assembly 76 to 300 MC with 
.acorn tube socket mounted on 
condenser 53.95 

Type B Frequency range lOvi-tQOO 
meg.acycles 2.95 

BC4 Antenna condenser 105-330 MC . 3.95 
OscilLator 105-330 M.C.. - 3.95 


Kt^nirte Fositioii Indicator 

6-12V. 60 Cy. 5" Indicator with Ac 

o-ieo Degree Ol.al. _ 

Circuit Breaker, 24V, 20 Amp. 

AN 3160 Squ.ire O. Co. 



52 95 
69c 


Bunana .lark and Plug 

75c 


Dozen 

Sets 


TIIER.MOSTAT 


Norm.aily oPens at 95® 
F85-1 H5 


49C 




i No. MXi 6 Cross pointer 3'j"' Meter. Tww 
micrO.imP movements. Br.ind new 
500 ohm to grid m.itchmg transformer 
No, 81749 

Ceramic mic.l P.iddcr single 5 to 20 M MFD 

per doz 50C 

Choke—300MA 20HY. Insul.ited for CQOOV. 

Heavy Porcel.ain Insul.ators. Very conserv¬ 
atively r.ited. Idle for KW rig 54 95 

PlilLCO FIIRMTIIRK OK 
RKFKIOFR.ATOK POl.lSil |^l 

Reg. 49c v.ilue for 4 A^ KSH 

8 oz. Can 

Mfgd. by Phileo Radio A Television Co. 

53.50 lor C.ise of 24 

Don’t Mi.s.s Tlir.se Special Savin^.s! 

Powdered Iron. slug 10c 

J.acks for PLSS 10c 

Ass'f mic.i condensers—Per lOO 5 1 95 

Pin ■tr.iightener for mini.iture tubes 2j>c 

Ear phones. 2000 ohms, used 95t 

SCR625 Mine detector, used 539 50 

75,000-Ohm 200 w.itt Bleeder Res. 95c 

Beautiful DKTROLA Record ClianKer 


Handles 12-10* records 
or 10-12* records. Au¬ 
tomatic Ch.tnger — Only 



$9.95 


FV?**: IIALLIC RAFTER 

sx .'ix 

$119^^ 

With 3 RF stages. lOne re.readUtion suppeessar R F.) 

1? tubes. Motor and manu.il tuning. S-meter. F-stflec- 
llvity control. Cryst.al Filter. AVC. ph-ising control. 
aNL, etc Alio furnishes video output for scope, .md 
panor.amic outPut for scanning. Complete with tubes 
ind Xtil. but without power supply. Power require¬ 
ments. 270V.D C- at 135 MA. and 6V.A C. 6 Amps. 
New. in sealed c.^ses 

I LTRA IIBill-FKEtJUENf’Y 
TRANSMITTER T-«.'>/ AIT-.l 

BRAND NEW1 
ONLY 

l500 Meqtrvfle Transmitter, 
m.ide tor U S Government, 
romplele with the following 
tubes: 2-6AC7. 1-oL6. 2-B29, 

1-931A. 1-6AG7. 1-522 Uttr.i 
hiqh freq tube. Complete 
with high freq. c.ivity. 1 
Blower to cool Ihe 522. 1 
time del.iy rcl.iy. 2 fila¬ 
ment trans cond. .ind ntany 
ether component Parts for 
ultra hiOh frequency work. 

It has .1 frequency checker. 

complete Lecher wires, with slider and sensitive tulh , 
lor checking the w.ive length. The LeCher wires .ire so 
c.iliDr.ited th.it the setting of the sbder m )y be re.id | 
directly in Centimeters. Operates on 1l5V. AC for f*li- 
ments only. Does not include any ol.ite supply. The 
tubes .done are worth many times more |h m what we 
.ire selling ttie complete transmitter foe. Packed in 
origin il t.isi-—-contains instruction book. Wgt 118 lbs. 

T-17 CARBON MIKE 


Be a “Forty-Niner” in ’49 

THE "FORTY-NINER" GEIGER COUNTER 

*89*° 



• Light weight uranium detector. 

• Detects beta and gamma rays. 

• Equipped with 16 inch search Probe. 

• Cont.iins two 67'/i volt Minlmas batteries in the well-known type of relisation osrilljtor supply. 

Weight 4' j lbs. Complete: Size 4"b5”*6”. Be.tutifully finished C.ise with handle. 

Complete with four tubes, including Geiger tube, b.itleries. search Probe and ear-phone. 


/ new 


SCOFE TRANSFORMER i 

5*95 Primary 110V. 60 Cy. $ec 4030V. I 
* at to MA. Size 6«4 b3'i*'. 


Wrtfe 

for 

Free 

Cofofog 


FM RADIO AND TR.VNSMITTER BC-(>2d-A 

20 TO 
27 .!l Mi' 

'I his Xtal controilptl I'M M't has ttilirs and has final Mai ran- 
trfiUrtl channels. It also contaifiK htiill-iit I'il. aiul IMate Meter 
TtilMf iisiil: (Dll.N.-i. (ini.CU tn 11 . 114 , (IM 2 »» Ullim, 

lil<‘al for corilntiinication hctweiMi trucks, lioats, etc. liseil, in Kunil 
ciintlitinii. I.css iioucr sit|»tily. \Vt. SM lt»s. ('oniiih‘lc "With carr>i«*{ 
cast' and dlaKfaitis. 


HERSHEL RADIO CO 

iiKrr K. K. » 

.W49 GRAND RIVER DETROIT «. MICHIGAN 

All Orders F.O.B. Detroit—Minimum Order 52.00—Michigan customers 
add 1% sales ta*_20*, payment must accompany all orders. 
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Here's How CREI Home Study Training Prepares You NOW For 
a Better Job and a Secure Future in TELSVfStOW 


^'’KT IN and /re/ ahead in Television! can make 
your own opporlunily if you start preparin/r nou\ No 
need to tell you how fast Television is expanding—or, of 
the number of jobs being created. One of industry's lead- 
(!rs predicts: 1 Million Persons in TV nit hi n i years! He 
estimates 12 Million T\ sets b\ Million bv l*4So. 

If your future is in radio, vou mnsi gel in Television. 
('IlKI offers the very training you need It* go after- 
ge/ a good T\ jt*l). 

('HKI ran show vtni the wav with convenient spaie*lime 
stiidv at home that gives y(*u the up-to-date ttM linical back¬ 
ground you must have for Televisittn. (’KKI courses are 
dt'signed to give you a thorough grouiuling in basic prin¬ 
ciples and lake you slep-bv-step through the more advanced 
subjects of TV and its related fields. It must be reinem- 

VETERANS: CREI TRAINING AVAILABLE UNDER G.L BILL 
For Most Veterans July 25, 1951 Is Deadline—ACT NOW! 


If you huve had iiruft' '♦iunnl m- nni:it«'iir i-iiHn ex- 
jirrienc'c and want to nia!.e m let US' 

Mriivi* to you \v havr the- tra nin^ you tu*»-d to 
«ii:alify fur u Iteltt-r I'aUiu jnli. In holp us answer 
intc]lit;et)tly your uuiunv—, « ti r hrlcfht itotiT 
hurhftround of exin rirnce. rdnratiot> und uresiiut 
poaition. 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute Founded in 1927 
DepM4l-A, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices: New York (7) 170 Broadway * San Francisco (2| 760 Morkot St. 



bered that all nevs electronic developments have their roots 
in past techniques. The basic theory of T\ finds applica¬ 
tion in everv field- -aeronautical ratlio. [ HF. wide band 
operation, etc. are based on T\ lechni([Ues. ^<*ur CHKI 
training becomes important no matter in what direction 
vou are beading. ^Ou will find CHKl training basic and 
helpful right fitmi the start. will learn almul aiul 

imderstand such subjcM-ts as: Opti<*s. Pulse T«*chni(|ues, 
Dellectioii Circuits: |{F. IF. \F and \ i(i(*o Amplifiers: 
FM: Heceiving Antennas: Power Sujjphes: (!alhode Hav. 
lconos<‘(»pe. Image Orthicon and Piojecti<(n Tubes: CHF 
Teclmitjues. relevision Pest Fipiipment. 4 ‘tc. 

FII K K S A >1 V I. K I. K S S O A 

Now. see lor yoursell! Mall the coupon lor tree sample lesson and 
see how interestliiK it Is to study at home and improve >our income 
thiouRh ability the CREI way. 

■THE ORTHICON AND IMAGE ORTHICON" 

This lesson describes the development of the small 3-inch irnaa" 
nrihiron tube: theory and operation ol the onhicon. iniaRe orthicon. 
specific leatnr's. 



mail coupon for free iooklct 


CAPITOL RADIO engineering INSTITUTE 

J6th & Park Road N. W.. Oeot. 149A. Washington 10. D. C. 

(I ntlenuMi: <»ru<l ymir fi'w sninitlf l<>5»nn and buukUl. 

"Yuiir Fiiturf in the Now \N'<irlil uf Electroiiu-}*.’' to»cetlier with 
full details <if y< iir home-study traininsr. I am attaelunp a brii f 
1 sume of my e uei'ieiu'e, etlucation arul ptC'serit |»U'*itioii. 

Chtt'f: fietd of tirr U'xt htlmHl: 

□ practical television engineering 

PRA''TICAL RADIO ENGl- 


N'ERI IG 

□ BR0*D''A*‘T •'ADIO ENGI- 

NE'RING 'AM. FM. TV) 

□ aer namt’Cal radio en¬ 

gineering 


□ TELEVISION. FM & ADVANCED AM 

SERVICING 

□ ADVANCED ELECTRONICS COM. 

MUNICATIONS 

□ RADIO ELECTRONICS IN INDUSTRY 


NAME 

STEtEET.. 

CITY. . Zt>N K 

□ 1 AM ENTITLED TO TRAINING UNDER G. I. RILL. 


STATE. 


SEPTEMBER, ^49 
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The Ka<lio Aloiitli 


^y^nnouncing the 

RADIO & TELEVISION 
LIBRARY 



\ «*oiii|jl 4 'Ie lilu;ii> itixrriii;; «‘ver>iliing 
in KiMlio :iimI IVlr\i>iini in «»\ri 
rotuplelely 1 Two liarnlsoriH*l> 

huuiiil b^»nk^i M > 

in ;Hlrai liv«- ^li|l . . . t oniparl. ^oln•i^«^ 

4'oni|iI»‘t('! 

Over 1800 Pages _ $9.00 

VIDEO HAND BOOK 


Noh in oor prral all Ihf 

•.fiilial k«io%*U'llju* ot lplr\i'iiiti lor 
laliiiralory iprliiiKiaii 
.•r -»rr»i«-rma« . . 

(rrp.lril in ur Horkinje a1 

u|»*lM*lh“ iMimilr inliniHa- 
(lull airanH’il for qii.rk rt-iiTrni-r 
raii> lo ffail . . • »« niathrin Hm ‘. 
4}«rr 'tlKl pafer^ . . . ouirr iImm 
l»lll•toKra|>ll'. iliaaram* ami ilra»*- 
ill*'., lliTr arr *iimF »if lli«- 
i'<i\eml: Kuuilamrnlal', tin* T\ 
naliou, llir rerrui'r. aniriina*. |ir«f 
eratnoiio*. iii'.lallalHiii, •.I'r^ii'r, lr‘l 
rit<ii|»inrriU data. liTiiu. rti , ftr. 



ELECTRONIC BRAIN "hich stores 
vast amounts of information, any piece 
of which is available, was demonstrated 
last month by the Departments of Com¬ 
merce and Agriculture in Washington. 
Known as the Rapid Selector, the ma¬ 
chine was developed from principles 
originated before the war by Dr. Van- 
nevar Bush. 

The Rapid Selector makes use of 
standard 35-mm motion picture films, 
on each reel of which can be stored the 
contents of almost 500,000 conventional 
library cards. 

When the information is microfilmed, 
a predetermined code pattern consisting 
of black and white semares is simul- 
taneou.'slv printed on the film indicating 
the subject to which the information 
relate-. 

I Thu operator of the macliine, wish¬ 
ing to obtain everything the selector 
possesses on a particular subject, 
places a master kev card in the mech¬ 
anism. The selector’s photoc’ectric eyes 
then .'‘Can the film at a rate of more 
than (:0,000 subiects a minute, auto¬ 
matically select the desired frames, and 
copy them on a separate film through 
the use of high-speed photo flash tech- 
' niquf's. 

Thi; development is of inestimable 
i value y; research wher*^ all references 
in a particular field must be thoroughly 
checked before undertaking new work. 
Depending on the subiect matter and 
the extensiveness of previous re¬ 
searches, a hunt for refere*’'ces vhich 
took days or weeks with old methods 
can now be completed in less than half 
i an hour. 

' T*"e selector, which can potentially be 
coded for 10,000,000 different snhiects, 
usc< photoelectric cells. The Rapid Se¬ 
lector .scans the patterns of light and 
dark accompanying each film frame 
“looking” for a particular pattern to 
match the master key inserted in the 


machine. When the two coincide, a 
flashlamp is fired photographing th^ 
frame pa.-sing through the scanning 
area at that instant. 

This flash results in a copy of th'' 
item of information desired by the op¬ 
erator. When a complete reel has passed 
through the machine, the researcher 
has a complete and accurate bibliog¬ 
raphy of the subject in a minimum of 
time. 

THEATRE TV PLANNERS ''e re asked 

last month by tlie FCC for a definition 
of their plans. Letteiv were addressed 
hy the Commission to Paramount Tele¬ 
vision Productions. Ine., Twentieth 
Century-Fox Film Corp.. and the So¬ 
ciety of Motion Picture Kngineers ask¬ 
ing that an.'iwers to six questions be 
submitted by September 2. The in¬ 
quiries were: 

1. Minimum reciuirements for a com¬ 
petitive nationwide theatre service. 

2. Pi’oposed frequency bands. 

Z. Fses of each frequency. 

4. Whether some or all functions 
could be performed by co-axial cable or 
bv some other means not requiring ra¬ 
dio spectrum space. 

5. Whether common carriers will be 
involved. 

(>. Specific plans for establishing a 
theatre TV .<ervice. 

Paramount and Fox were ask'jd for 
reoorts on their exnerimental relay 
stations in the New York area. 

TELEVISION RECEPTION "as af- 

fected in the New York area hy Iasi 
month’s heat. Some set owners were 
getting poor pictures or none at all. 
Strange patterns of lines and rum¬ 
bling, gurgling sound- were reported 
by Eugene .Anthony, television service 
manager for General Electric. Many 
cases of unusual long-distance recep¬ 
tion were reported. 


RADIO DATA BOOK 

lir iiuK railiii haiiillmiik H"- 

iiiil! «-%iT>lliiM|r in Railio 

ir lab Irrliiiinaii' 

—irrtn^ii r>rr>*inp ainl am- 
ur! <Krr 12 I'i* ’‘rrliiiii* 

.illi hiiiMlrfils «l ilrauitip- an.! .lia- 
TJUi*. Somr Ilf Ihr •iihji‘cl‘ voirml 
rr . . . I rxliiif:. Mi aMiiinp an.! 

UiXiitiirni - . . All almiH Xiilrinni‘ 

. Siiuoil Sj-lrni' . . . Hri'iiriluip 
. . Cutiiiilflr Tf-I hull l.uiriil 
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. . Trfciril Ciri'iiil- - • * mlr'. 
iwiil.i.1' and Siaiul'fib I'*<' Ba«ic Cirruilt 

[)irti»nar> nf Radio Imn. Hr., i-lr. 



$5.00 


\»id Ilon*l lorarl ibi^ immlb*'' ro|i> of 

RADIO 

1 br ■iiiiiii.Hr trad.’ tmif iiiT d.*\,lrd l« -air' and -rr^irr 
• •I |{ <dio, \ tilrii. \ii<l «' 

'^Miiilr ii.jiir* . *-3 IM« lo r \ritr. 2 >rar> 

Vil |*iii'lilrl> of 

IU>I. VND X IBAr.F INC.. Monichiii a. N.J. 

:ir*^ ;iv;iihdile at y«»iir 
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RELOPYING CAMcR/' 
r SPEED SENSER 
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PHOTOELECTRit 
HIT detectors 


hIG MARX; 


MAIN code PROJ 
—^ FLASHLAMP 
anticipatory hit PPaIJ. 


INTfRROGATlNG 
CARD HOLDER 


MIRROR SYSTEM 


This photogroph of the interior ot the Ropid Selector reveols the prineipol working parts. 
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RATTLESNAKE put station WWWR 
in Russelvilie, Ala., olT the air for over 
an hour one day last month. A 3-foot 
rattler crawled into the tuning: unit 
and caused a short-circuit. In Lyon, 
France, a camel cau.^ed another radio 
station breakdown. After the station 
went otf the air, technicians discovered 
the camel calmly eating parts of the 
antenna. 

TV FILMS showing receiver owners 
how to care foi* their sets will be made 
for the KM A with the cooperation of 
Television Broadcasters Association, 
the RMA Town Meetings eoiiimittee 
voted last month. A major ])urpose of 
the films will be to help reduce the 
number of nuisance calls on service 
technicians, especially those caused by 
lack of knowledge <»f television receiver 
capabilities and of tuning and adjust¬ 
ment procedures. 

The proposal was sparked by infor¬ 
mation gained from technicians at the 
six Town Meeting- s|)on.sored last year 
by KM.A. The films will be made avail¬ 
able to all TV stations for broadcast 
at will, 

DR. VLADIMIR K. ZWORYKIN, vice 
piesident and Tethnical Consultant of 
the K('.-\ Laboratories Division, re¬ 
ceived the La mine Medal, an outstand¬ 
ing award for sc entitle and technical 
achievement, from the American Insti¬ 
tute of Elect lical Engineers at its an¬ 
nual meeting at Swampscott, Mass. 

Dr. Zworykin was awarded the medal 
“foi- his outstanding contribution to the 
concept and design of electronic ap¬ 



paratus basic to modern television.” Tlie 
award, established in 1928 through a 
be(]Uest of Benjamin Carver Laninie. 
chief engineer of the Westing I louse 
Electric & Mann fact uiing (’o,, was pre¬ 
sented by Everett S, Leo, Institute 
Iiresident. 

METERED VIDEO was tried for the 
first time last month by a major tele¬ 
vision manufacturer, Crosley, in Xew’ 
York. The firm is offering to install 
receivers, together with a “visimeter”. 
The meter j)rovid(s the purcha.-er with 
one hour of TV view’ing for each (piar- 
ter he inserts in the slot. The nuMioy 
is collected periiKlically ami applied 
toward the purchase price of the .set. 
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SERVICE CONTRACTS between tel¬ 
evision receiver owners and independent 
contractors are illegal in New' York 
State, ruled New’ Yoi k Attorney-Gener- 
11 j Nathaniel L. Goldstein last month. 
.\sked for an interpretation of the 
state statutes by the head of the State 
Insurance Department, tlie attorney- 
general said that independent contrac- 
tor.s—oi'ganizations other than manu¬ 
facturers or selle.s of the receivers in¬ 
volved—were selling insurance, under 
the legal definition. Not having com¬ 
plied wdth the requirements set up by 
the Insurance Department for insur¬ 
ance companies, these contractors ap- 
paiently have been violating the law. 

.Attorney-General Goldstein made it 
clear, howevei*, that a contract made 
by the seller or nrer of a re¬ 

ceiver for service and parts replace¬ 
ment (hfriuy the initial period of the 
set's {(se constitutes a w’arranty, even 
though extra payment may be made for 
it; it is not, therefore, a violation. Such 
warranties cinnoft be renewed. 

As noted in the August editorial, 
many inilependent television service 
contractors have been going into bank¬ 
ruptcy becau.se of the unexpectedly high 
costs of fulfilling service contracts. The 
New’ York attorney-generars interpre¬ 
tation is likely to alter the entire struc¬ 
ture of the television .service industry. 

The few receiver manufacturers who 
maintain their ow’ii field .service organ¬ 
izations w'ill he affected only to the ex¬ 
tent that their contracts w’ill not l>e 
renew'able unless they are licensed by 
the State Insurance Department. 

CRYSTALS which hold their fre¬ 
quency imiefinitely and are more accu¬ 
rate than any previous types are being 
made for the armed forces, the U. S. 
.Army Signal Corps announced la.<t 
month. .A revolutionary new manufac¬ 
turing process is expected to save large 
amounts of money because of tire long 
life of the new crystals and to allow 
closer radio station fre(]uency assign¬ 
ments becaii.'^e of their accuracy. 

The new process, developed by three 
Signal Coi’ps phy.'^icists, .Artluir C. 
Brichard, Maurict* A, A, Druesne, and 
Dr, David (b McCaa, involves heating 
the crystals to appidximately 900 de¬ 
grees F. and then cooling them slow'ly 
under pi’ocisely controlled conditions. 
The blank crystals are placed on a con¬ 
veyor belt and passed through an elec¬ 
tric oven for tw’o to three hours. Cool¬ 
ing take> a full 21 hours. 

The high (J| of the cry.^Jtal.^ wall make 
smaller eepupment possible by doing 
away with the need fur some of the 
prex'iit amplifier .‘<tag(»s. Used for con¬ 
trolling standai’d clocks, the crystals 
may al.-o make po.ssible a new*, more 
accurate definition of the second. 

RADIOLYMPIA. Britain's sixteenth 
national radio exhibition, will be held 
at Olympia F^xhibition Hall in London 
from Wednesday, September 28 to Sat¬ 
urday, October 8, 1949, The last Radio- 
lympia w'as held in the autumn of 
1947. The exhibition will include all 
types of radio and electronic equipment. 



5 SECOND HEATING 
no waiting, save* power -v 

RIGID-TIP'^ 
latest in tip 
engineering 


LONGER REACH 
full 5^4 inches 

SOLDERLITE 
spotlights the work 

STREAMLINED 
perfectly 
balanced 

DUAL HEAT 
single heat 
200 watts, 
dual heat 

200/250 
watts. 

11 5 volts 
60 cycles 


^ oil can do every kind of soldering 
with this new 250 wall eller Giin. 
l*ower-packed, it handles heavy 
work with ease—yel the rompaet, 
liglilweighi design makes it equally 
suited for delicale soldering and 
getting into tight spots. 

Pull the trigger swileli and you 
sohler. Release the trigger, and off 
goes the heal—aiiloinutieally. No 
wasted time. No wasted eiirrenl. No 
need to unplug the gun between 
jobs. 'Dver and under* position of 
terminals provi<les greater visibility 
with hiiill-in spotlight. Extra 5%'' 
length and new RIGID-ITP mean 
real soldering efiicieney. 

C.hisel-shape RIGID-TIP offers 
more sohleriiig area for faster heal 
transfer, atnl new design gives hrae- 
iiig aetion for heavy jobs. Mere you 
get features not found in any other 
soldering tool . . .advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Dnier from your distributor or write 
for hiilleliii direet. 

SOLDERING TIPS —get your copy of 
the new Weller guide to easier, fos-ter 
soldering—20 pages fully illustrated. 

Price 10c ot your distributor, or or 
der direct. 


WELLER 

W MANUFACTURING COMPANY 



828 PACKER STREET • EASTON, PA. 
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TELREX 
MODEL 1X-BD 


li>Directional Hi-Goin 
(onicol *'V*’ Beom 
Broad Bond Full Audio 
ond Video Band Past 
Low Verticol Angle 
Non*Varying Center Impedance 
2 to 1 Front to Back Rotio * 
Uses 72. 150 or 300 Ohm 
Tronsmission Lines 
Universol Mounting Clomp 


TELREX MODEL 8X-TV 

4 Boy Conicol "T' Beam 
Broad Bond Full Audio and Video 
Band Pass 

Low Verticol Angle. Minimum 
Reflections 

Moximum Signol to Noise Ratio 
12 DB Front to Bock Rotio. all 
Frequencies 

150 Ohm Constont Center Impe¬ 
dance 

Uses 72. 150 or 300 Ohm Trons¬ 
mission Lines 
Universal Mounting Clamp 


b«tt«r rec«p4'fon 
cMi oH IV aiHl FM 
chaniwls 


oveh 12 n fkaNT td back rmib-all frequencies 

-HD HIGH FREaUENCV HEAQ HEEQEQ WITH TELREK 


TELREX MODEL 2X-BD 

Bi-Directionol Stacked 
Conicol ‘V* Beam 
Low Vertical Angle 
Extremely Nigh Signol to 
Noise Ratio 

Constont Center Impedonce 
Uses 72, 150 or 300 Ohm 
Transmission Lines 
Universol Mounting Clomp 

FOR THE ULTIMATE IN BI¬ 
DIRECTIONAL GAIN. USE 
TELREX MODEL 4X BD. 




TELREX MODEL 2X-TV 



Uni-Directionol 
Conical “V" Beam 
Brood Bond —Full 
Audio and Video 
Band Pass 
Low Verticol 
Angle. Minimum Reflections 
Moximum Signal to Noise Ratio 
4 to 1 Front to Back Ratio all 
Frequencies 

Universal Mounting Clamps 


ALL TCLRCX elements ARE 
MADE OF LASTING DURAL 

For best results in any TV area, 
use Telrex —the highest gain 
antenna with constant center 
Impedance on all channels. Signals received at the antenna 

are carried to the set with negligible loss and no reflections or 
ghosts. Actual case records show Telrex antennas receiving 
satisfactorily 200 miles over land, 300 miles over all-water 
TV paths. Before you say “too remote’', check with Telrex. 

We’ll give you an impartial, based-on- copyrighted iu 9 
experience opinion — without obligation. 




AMERICA'S • w 
OUTSTANDING 
TELEVISION 
BEAM_ 


Kadiw Business 

Mantifar'lurori^ piesi- 

dont R. C, C()>c;R()VK appoiiUoH an RM.A 
Town Mootinir Comiritteo to ronsiden* 
fiituro activitio.s in behalf of l adir) and 
television service technicians. RobkRT 
(’. Sprague, president of the Sprajriie 
Electric Co., North Adams, Mass., was 
named chairman of the committee. 
Other meml)ers are: Henjami.v Abrams, 
Emerson Radio & Phonojjraph f’orp.. 
New York; A, T, Alexa.vdkR, Motorola, 
Inc., Chicago; W. R. G. Bake:r, fieneral 
Electric Co., Syracii.se, N. V.; H, C. 
Bonfig, Zenith Radio Corp., f’hicajjo; 
Leonard F. Cramer, Allen R. Dumont 
Laboratories, Ine., Passaic, N. .1.; 
Harry A. Eiile, International Resist¬ 
ance Co., Philadelphia, Pa.; J. B. Ef/- 
LIOT, RCA-Victor Division of RCA, 
Camden, N. J.; G. M. Gardner. Wclls- 
Gardner & Co., Chicago; LaRRY F. 
Hardy, Philco Corp., Philadelphia. Pa,; 
H, L. Hoffman. Hoffman Radio Corp,. 
Los Anpreles; J. J. Kahn. Standard 
Transformer Corp., Chica^ro; Stani.ky 
H. Manson, Strombeiff-Carlson Co.. 
Rochester, N, Y.; Leslie: F. Muter, The 
Muter Co., Chicajro; and A. D. F’lamon- 
DON, .Jr., The Indiana Steel Products 
Co., Chicago. 

Six Town Meetings for ra<lio and 
television service technicians were held 
under RMA sponsorship in 194s and 
the early part of 1949. 

Anniiiil l*ui*ific Efi'ctronic Exliibil will 
be held in the Exposition .Auditorium 
at the Civic Center, San Francisco, Cali¬ 
fornia, August .311 and 31 and Sept(Mn- 
her 1, 1949. The annual Western Re¬ 
gional convention of the Institute of 
Radio Engineer.-: will meet concurrently 
in the .-ianie building. 

\sM»cisitioii of Klccfronic And 

Ef|iii|iiiicnt >1;miiracliircr'« went on rec¬ 
ord at its .June meeting in Chicago as 
endorsing a plan to open the annual 
Radio Parts Show to all manufacturers 
who sell through distributors, regard¬ 
less of association membership, and 
recommended that no attendance re¬ 
st lictions be imposed during Show 
hours. Present Show rules re(|uire mem¬ 
bership in one of the five co-spon.soring 
groups to exhibit. 

Mjiniifiirliircr?* \j->ociafinn re¬ 
ported that May sales of radio receiv¬ 
ing tubes decreased slightly under sales 
in April. Tube .sales in May totalled 
13,488,131, C’ompareil with 13.593,U>4 in 
April, and brought the number of tubes 
sold by RMA member-companies in the 
first five months of this year to 37.739,- 
328. 

A breakdown of the receiving tube 
figures shows 9.284,019 tubes sold for 
new sets; :l.43.5.()17 for replacements; 
398,510 for export; and 40,575 tubes 
sold to government agencies. 

.Naliiiniil KIcrinmio (li»iifcri*nrc will be 
held from September 23 to 28 at the 
Edgewater Beach Hotel in Chicago. 

Radio 4’.oi-|K>r«ilioii of Aiiicrira has con¬ 
tracted for permanent installation of 
instantaneous TV projection equip¬ 
ment soon to be installed in Fabian’s 
Brooklyn Fox Theater. 
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Choice of 10.12 or 16 INCH TELEVISION 


PICTURE 

TUBE 


Now you can gef this amazingly practical aid for learning Television at home, to help 
you get started toward FASCINATING WORK... GOOD MONEY... a THRILLING FUTURE — 
in a real job, or your own sales and service business. • When you complete our regular 
home training — described below — you can build and keep a top quality commercial-type 
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 
tube that gives big, bright, sharp, steady pictures. This is an optional training advan> 
tage — designed to provide the utmost in practical ”learn-by-doing" home training in 
Television. Mail coupon for complete details. See why you owe it to your 
"Television Future" to enroll for DeForest's Training, Inc. 


OSCiilO- 
I SCOPE 


YOU ALSO 
BUILD AND KEEP 
THIS PROFESSIONAL 
TYPE EQUIPMENT! 


MULll- 
, METER 


Mail Coupon MOW for fMii Information! 

See how D.T. I.'s amazingly effective methods help start you toward a 
GOOD JOB or your OWN BUSINESS in one of America's most promising 
fields — including Television, F. M. Radio, Aviotion, Train, and Taxi 
Radio, Broadcast Radio, Industrial Electronics. Get modem lessons ... pfus 16 shipments 
of Radio-Electronic parts. Work over 300 experiments and projects — including building 
of (1) commercial-type OSCILLOSCOPE for practical T-V circuit training, (2) double-range 
R-F SIGNAL GENERATOR, (3) jewel-bearing MULTIMETER, (4) quality 6-tube SUPERHET 
RADIO. Then build and keep that big new Television Receiver, Here's 
EVERYTHING YOU NEED for real laboratory-type training,., AT HOME 


R E SIGNII 
GENERATOR 


Modern Chicago Laboratories 

★ If you prefer, you con get ALL your 
prepar'iirion in our new, Chicago train¬ 
ing laboratories , . one of the finest of 
its kind. Ample instructors 
. . . modern equipment. 
Write for details ! 


Employment Service 

★ When you complete your 
training, our effective Em¬ 
ployment Service helps you 
get started toward a real 
future in Television — Radio 
— Electronics. 


5 TUBE RECEIVER 


you also use HOME MOVIES! 

a D. T. I. Exclusive! 

D. T, I. alone includes the modern, visual 
training aid . . , MOVIES ... to help you learn 
faster, easier ot home. See electrons on the 
march and other fascinating ^'hidden action" 
— a remarkable home training advantage 
that speeds your progress. 


MAIL THIS COUPON TODAY! 


I DeFORESrS TRAINING, INC. 

. 2533 North Ashland Avenue, Dept. RC'F9 
■ Chicago 14, Illinois 

I Without obligation, give me complete facts showing 
I how I may make my start In Television RadiO'Electronics. 

I 


De FOREST’S TRAINING, INC. 

CHICAGO 14, ILLINOIS 

A DE VRY Institution 


RECEIVER 


to help you prepare for 
' a real job in 


RADIO-ELECTRONICS 


New Training Offer! 

‘ NOW you build and 

keep a fop qualify 


Name 
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Ion trap in sylvania 

TELEVISION TUBES 
ASSURES HUNDREDS 
^ HOURS FREE FROM 
SCREEN BURNS 


HERE'S HOW IT WORKS ... 





A. Electrostatic (ield 

B. Ions are bent away from normal axis of 
tube by electrostatic field 

C. External magnet neutralizes the effect of 
the electrostatic field on the electrons 

D. Electrons follow a straight line 

Heavy tons are thus trapped in the electron 
gun while the electrons pass through to 
strike the fluorescent screen. 


Owners of television sets equipped with Sylvania Televi¬ 
sion Picture Tubes report their screens still bright and 
unblemished after more than 1000 hours’ use. Much credit 
for this top quality performance belongs to Sylvania scien¬ 
tists who hold the basic patents on the magic *'ion trap.” 
With this device these scientists prevented destruction of 
the fluorescent screen by heavy ion bombardment. So suc¬ 
cessful is this ion trap that now many other major TV tube 
makers are using it under agreements with Sylvania. 

These same Sylvania Television Tube scientists are now 
developing shorter large-screen picture tubes and special 
tubes for uhf television. Their continued research makes 
the Sylvania label your guarantee of the newest and finest 
in television picture tubes. Sylvania has a complete line of 
all-glass and glass-metal types for television and general 
purpose cathode ray applications. They are available now 
from your Sylvania Distributor. 

Write for free characteristics and TV set complement 
chart. Advertising Department, Box R-1709, Emporium, Pa. 



RADIO tubes: cathode ray tubes; electronic devices: nUORESCENT LAMPS, 
riXTURES. WIRIN6 DEVICES, SI6N TUBING: LIGHT BULBS: PHOTOLAMPS 


RADIO-ELECTRONICS for 
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*3950 


Ttetii f^SO 

PUSH-PULL EXTENDED RANGE 


5 OSCILLOSCOPE KIT 


^ccitccve^. 


! T H E N E W 

HANDITESTER KIT 

MORE ^CCltuiei, THAN EVER BEFORE 


'JUu 


HANDY f 
OHMS g 
ADJUST, i 










• The first truly relevitiorr oscilloscope. 

• Tremendous sensitivity .06 Volt RMS 
per irrch derection. 

• Push-pull vertical and horitonfaf amplifiers. 

• Useful frequency range to 2'/a Mega¬ 
cycles. 

The new 1950 Push-Pull 5" Oscilloscope hasXeatures that seem impossible in a $39.50 oscilloscope. | 

Think of it--push-pull vertical and horizontal amplifiers with tremendous sensitivity only S 

SIX one hundredths of a volt required for full inch of dcMcction. The weak impulses of television I 

can be boosted to full size on the live inch screen. Traces you couldn't sec before. Amazing c 

freque^ncy r^gc clear useful response at 2 • ^ Megacycles made possible by Improved push-pull a 

^plmers. Only Heathkit Oscilloscopes have the frequency range required for television. | 

sweep generator with more than twice the frequency range. 15 cycles I 

to 70.000 cycles will actually synchronize with 250.000 cycle signal. Dual positioning controls S 

will move trace over any section of the screen for observation of any part. New magnetic alloy | 

CR tube shield protects the instrument from outside fields. All the same high quality parts. ^ 

Cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instriiction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES I 

A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli- ? 

hers (d^s not change the sweep generator). Complete kit includes new chassis, tubes and all | 

a small investment, add the latest improvements to your present oscilloscope (Except v 

C.R Tube Shield). Shipping weight 10 lbs. ^ i 

Order 05 Conversion Kit No. 3l5. $12.50 ^ 


• Extended sweep range 15 cycle* lo 

70,000 cycle*. | 

• New tolevi*ton type multivibrator ^ 

sweep generator. ^ 

• New magnetic alloy *hteld included. 

• Still the omoxing price of $39.50. i 


• Beautiful streomline Bokelito case. 

• AC end DC ranges to 5,000 Volts. 

• 1% Precision ceromic resistors. 

• Convenient thumb type adjust control. 

• 400 Microampere meter movement. 


• Quality Bradley AC rectifier. 

• Multiplying typo ohms ranges. 

• All the convenient ranges 1 

300-1,000-5.000 Volts. 

• Lorge quolity 3* built-in meter. 


The instrument for all — the ranges you need—beauty you'll enjoy for years and you 
can assemble it m a matter of minutes—an instrument for everyone. The handiest 
quality voltohmeter of all Small enough to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly (iroblems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts Twelve different ranges. AC and DC 
ranges of 10 30 300 1,000 S.OOO Volts Ohms ranges of 0 3,000 ohms and 0 3()0.000 
ohms. Mtlliampere ranges of lOMA and lOOMA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru¬ 
ment rectifier was especially chosen for linear scales on AC. 

The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetinrie Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one-half tne cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs 
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Beauty * Quality * Economy 


Ticcu 

IMPEDANCE BRIDGE KIT I 


.S£ TO BUY 


A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 f^enries capac¬ 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation foctor from .001 to 1. "Q from 1 to 1000. 

Ideal for schools, loborotories, service shops, serious experimenters. 

An impi-vUnce bridge for everyone — the most viseful instrument of .ilU 
which heretofore h.ts been out o! the price range of serious experi- 
mentors and service shops. Now at the* U>\vest price possible. All highest 
quality pans General Radio main calibrated control. General R.idio 
1000 cycle hummer. Mallory ceramic switches with fiO degree indexing 
— 2(10 micro*amp zero center galv.inomcier — i : of I cer.vmic non- 
inductive ilecadc resistors Professional type binding posts with standard 
i Beautiful birch c.ibinci Directly calibrated Q ‘ and dissipation factor scales. 
Ready calibrated capacity and induOanCe standards of 5//rvr Mica, accurate to ' 2 of \% 
and with dissipation factors of less than >(1 parts in one million. Provisions on panel for 
external generator and vlctecior Measure all your unknowns the w’ay laboratories do •— with 
a bridge for accuracy and S[xred. 

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied conaplete with every quality 
part —all calibrations completed and instruction manual tor assembly and use. Deliveries 
are limited. Shipping weight, approximately 13 lbs. 






10,000V. H. V. 
TEST PROBE KIT 

No. 310 . Extends range 
of any 1 1 mcgolim 
VTVM to 5.000 and 
10.000 Volt rangfs. A 
necessity for television. 
Shipping W't.. 1 pound. 

54.50 


R. F. CRYSTAL 
TEST PROBE KIT 

No 309 Kii ro assemble. 
R.F probe extends VTVM 
range 10 100 Me Com¬ 
plete With IN 34 crystal. 
Ship \Vr.. I lb. . $6.50 


TELEVISION 

ALIGNMENT 

GENERATOR 

KIT 


fisf ro BUY 




TOOL KIT 

Now a coniplftc tnol kit 
to assemble )our llcrithkit. 
< onsists of Krautv r diagon¬ 
al cullers and pointtJ nose 
assembly pliers, Xcelitc 
screwdriver. 60 Watt 1 lOV. 
soldering iron and supply 
of Solder. Shipping V^'t 2 
lbs. Complete kit 55 95 


Everything you want in a tele¬ 
vision alignment generator. A 
wide band sweep generator cover¬ 
ing all FM and TV frequencies 
0 - 110 and 165 to 220 Mega¬ 
cycles. a marker indkator covering 
19 to 4 3 Megacycles. AM moslu- 
laiion for R F alignment—va¬ 
riable calibrated sweep width 
0 . 30 Mc- — mechanical driven 
inductive sweep. Husky llOV. 60 cycle po'^er transformer oiscr.ued — step type output 
attenuator with lO.OOO to 1 range — high output on all r.ingcs — band switHung tor each 
ringc — vernier dtiven m.ain calibrated dial with over -45 inches of calibration vernier 
driven calibrated indic.nor marker tuning. Large grey crackle cabinet 16's x 10>8 x 
7 . 3 / 16 " Phase control for single tr.icc adiusement Uses four high frequency triovles plus 
55’3 rectifier — split siati>r tuning condensers for greater crticiency and iccuracy at high 
frequencies — this Hcathkit is complete and adequate for every .dignment need and is 
supplied with every part — cabinet — calibrated p.mcl — all coils and condensers wound, 
calibrated and adiusied. Tubes, transformer, test leads — every part with instruction 
manual for assembly and use. Actually three instruments in one — T\ sweep generator — 
TV AM generator and TV marker indicator. Also covers FM band. 
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n HEATHKITS 






TUBE CHECKER Kl 




r Mea^uits tach efement tndivtduaMy S. Checks every tube element 

2. Has gear driven roller chart 6. Uses latest type lever switches 

j. Has lever switching for speed ? Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' » 14' n 4' complete 

9. Checks new 9 pm pimatures 

Cljcck the features and you will realize that this Heathkir has all the 
features you want. Speed—simplicity — beauty — protection against 
absotescence. The most modern type of tester — measures each element 
— l)eaunlul Bad-Good scale, high quality meter — the best of parts — 
rugged oversize 1 lOV. 60 cycle power transformer — finest of Mallory 
switches — Centralab controls — quality wood cabinet — complete set 
of seekers for all type tubes including blank spare for future types— fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any tyixr tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar¬ 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See lor yourself that Heath again saves you \ and yet retains all the 
quality — this tube checker will pay for itself in a few w-ccks — better 
build it now. 

Couiplete with detail instructions — all parts — cabinet — roller 
ch.irt — ready to wire up and operate. Shipping \Vt., 15 lbs. 


£LS£ TO BUY 





SINE AND SQUARE WAVE 
’ AUDIO GENERATOR KIT 



rxpCTirncntir and '.cr\iifmcn wnrkinc with a 
'.^juarc v,jve (or rhe hiM time invariably ftonder 
II lot itiTriHluLC'd hefort*. The (.harat- 

tvii'iiio ul ai ainplitKT tan be dcrcrniined m 
scLoiids toin[.irtd to '■tveral hnurs of teji(iu> 
pluitiiif^ tisiiie older methods. StafiC by stable, 
ainplitier te^-in>* i'. as ca-^y as vij;nal rratitK 
Itie tow diM Jtruin Mess than 1 ) and linear 

^ output ( * me db ) m.ikc this Heathkit equal 
I Of superior to fa<.iory built ^uipmcnr selliiti; 
^ tor tliree or tour times us pritC The tirtuir is 
the popular H* tuning circuit using a lour gang 
v.injble londeiiser Three ranges 20-200. 200. 
2.000, 2.00 ) .’0 000 cytk-s are provided bv 

sekitor swn h Fithcr sine nr square waves 
instantly ava lable at slide switth AM compo- 
(U-iits are ot highest quaittv. caseil I10\'. 
(.vtle power tr.insformcr. Mallory I' P hiter son- 
deiisers. 'i tcilHs calibrated 2 cnlrrr panel, grey 
itaikle alum num cabinet. The detailed instruc¬ 
tions make asscmblv an interesting and in¬ 
stinctive few tumfs. Shipping W’t., 13 lbs. 


BATTERY 
ELIMINATOR KIT 


ftSf 
TO BUY 



i NEW I 

j SIGNAL TRACER AND 

{universal test SPEAKER KITj 




Xow a bench 6 Volt power supply kit 
for all .into radio testing. Supplies S - 
71 1 Volts at 10 Amperes continuous i 

or l^ Ampere'S intermittent. A well fil- j 

tered rugged power supply uses heavy ^ 

dutv selenium reetdier, choke input filter j 

with - 1.000 MFD of electrolytic filter. 

0 -13 Vftlt meter indicates output. Out- ^ 

put variable in eiglu steps. Hxcellent fur 
dcmoti'.irating auio radios. Ideal for 
strvicir\g — can be lowered to find ^ 

sticky vibrators or stepped up to equiva- ■? 

letit of generator overload — easily 
chUIM rutted in less than two hours. ;;; 

( omplete in every respect. Shipping 
Wt.. ISlhs. 


The popular Heathkir signal tracer has now | 
been Combined w ith a universal rest speaker at | 
no increase in price. The same high quality j;; 
tracer follows signal from antenna to speaker | 
—locates intermit tents—defective parts quick- | 
cr—saves valuable service time—gives greater | 
inctrme per service hour. Works equally well | 
on broadcast — I‘M or TV receivers. The test >; 
.speaker has assortment of switching ranges to | 
match push pull tir single output impedance, i 
Also test microphones, pickups — PA systems ? 
— comes complc'te — cabinet — 11 t)V. 60 | 

cycle power transformer — tubes, test probe, | 
all parts and detailed instructions for assembly | 
and use. Shipping W't., S lbs. S 

H 
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MORE QUAIITY in 



r950 


'?Ae NEW 1950 ’TfoUiaC 

VACUUM TUBE 

VOLTMETER KIT 


# New 200 microompere meter. 

# U%es 1% precition ceramic divider retittort. 

# Burn-out proof meter circuit. 

# 24 complete ranges. 

# Uoloted probe for dynamic testing. 

# Most beautiful VTVM in America. 


# Accessory probes (extra) extend ranges to 
10,000 Volts ond 100 Megacycles. 

# Modern push-pull electronic voltmeter circuit. 

# Electronic AC circuit. No current drawing 
rectifiers. 

# Shatterproof plastic meter face. 


A new Model V-2 Heathkit VTVM with new 200 microampere meter four additional 
ranges—full scale linear ranges on both AC and DC of 0 3 V.. 10 V . 30 V.. 100 V.. 300 V.. and 1.000 V. 
Accessory probe listed elsewhere in ad extends voltage range to 3.000 and 10.000 volts D C New model 
has greater sensitivity, stability and accuracy—still the highest quality features—shatterproof plastic 
full view meter face—automatic meter protection, push-pull electronic voltmeter circuit, 
linear scales—db scale—ohnimeter measures 1/10 ohm to 1 billion ohms with internal 
battery—isolated DC test prod for dynamic measurements—11 megohm input resist¬ 
ance on DC — AC uses electronic rectification with 6H6 tube. All these features and still 
the amaiing price of only S24 SO Comes complete with cabinet —panel—three tubes— 
new Mallory switches—test prods and leads. I ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your laboratory 
with this precision instrument. Shipping weight 8 lbs. Mod*/ V-2 . 





1950 VERNIER TUNING R. F. 

SIGNAL 


GENERATOR KIT 



# New 5 fo 1 ratio vernier tuning 
for ease and accuracy. 

# New external modulotion switch— 
use it for fidelity testing. 

# New precision coils for greoter 
output. 


• Cathode follower output for greotest 
stability. 

• 400 eyele audio ovoiloble for audio testing. 

• Most modern type R.F. oscillator. 

• Covers 150Kc. to 34Mc. on fundamentals 
and colibroted strong hormonics to 102 Me. 


MODy^ATl 


$19M 





The most popular signal generator kit has been vastly improved—the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value — think of-being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil¬ 
lator modulates R.F. signal and is available externally for audio testing The new 5 to I 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail—cabinet — tubes—coils—beautiful two color cali¬ 
brated panel and all small parts — new step-by-step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with¬ 
out a signal generator when you can have the best for less than a twenty crt 

dollar bill. Better order it now. Shipping weight 7 lbs.^ IT.OU 

CONVERSION KIT FOR G-l GENERATORS 

Conversion kit for G-l generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G-5 listed * - 
above. Order G-5 Conversion Kit No. 316 . 








EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 
CABIE: ARIAB-N.Y. 





« 


R AD I O ■ E LECT RO N I CS for 






















17 


e^VOUR HEATHKITS TIm, 




y»tirs. 


ELECTRONIC SWITCH KIT 

DOUBLBS THE UTUITY Of ANY SCOPE 


F M 


TUNER KIT 


$34 



ftSf TO BUY 


An electron 1 C switch used w’ith any oscilloscope provides two 
sep^ratcl> controllable traces on the screen. Each trace is controlled 
indepcndi ntly and the position of the traces may be varied. The 
input and output traces of an amplifier m.iy be observed one beside 
the other or one directly over the other illustrating; perfectly any 
change incurring in the amplifier. Distortion — phase shift and 
other deficts show up instantly. IIOV. f>(l cycle transformer opcr» 
ated. Uses 5 tubes (1 6X5» 2 6SN7’s, 2 6SJ7s). Has individual 
gain controls^ positioning control and coarse and fine sweeping rate 
controls. I'he cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping \\ t., 11 lbs. 



$14' 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit— llOV. 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping VC't., 4 lbs. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) cxiia.$3.75 


r CABINET 
J EXTRA 


CONDENSER CHECKER KIT 


<19 






3.TUBE ALL WAVE 


RADIO KIT 



,Power factor scale 
Measures resistance 
Measures leakage 
Checks paper*mica- 
electrolytics 



An ideal w'ay to learn radio. This kit Is com* 
plete ready to assemble, with tubes and all other 
parts. Operates from llOV AC. Simple, clear 
detailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Flug-in coils. Regenerative 
circuit. Operates loud speaker. Shipping \Vt., 
3 lbs. 

HS30 Heodphones per i«t.$1.00 

2 V 2 '' Permanent Magnet Loudspeaker. 1.95 

Mahogany Cabinet. 2.95 





• Bridge type circuit 

• Magic eye indicator 

• 110 V. transformer 
operated 

• All scales on panel 

Checks all types of condensers, papcr*mica-eIectroIytic*ceramIc over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
arc read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrolytics between 
0 % and 50%. 1 lOV. (lO cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt., 7 lbs. 


HIGH FIDELITY 

AMPLIFIER KIT 

ELSE TO * 

BUY 





E R ELAN 



Build this high fidelity amplifier and 
save two-thirds of the cost. 1 lOV. 
60 cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6'’s), two amplifier stages using 
a dual triode (6SL7), as a phase in* 
verier give this amplifier a linear re* 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out* 
put to 3*8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 

12* PM Speakers for above... .$6.9S 
Mahogany Speaker Cabinet, 

14 X 14 / X 8".$8.75 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Add Technical Training to Your Practical Experience and Get Your “Ticket" in a FEW SHORT WEEKS 
It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up—FM, Television. Mobile 
Communication Systems. These ore only a few of the radio fields 
which require licensed radio technicians and operators. Get your 
license without delcy. Let Clevelond Institute prepare you to pass 

Your FCC Ticket is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 

More than ever before on FCC Commercial Operator License is a h^der even though a license is net required for the job. Hold on 
sure passport to many of the better paying jobs in this New World FCC ticket and the |Ob is youril 
of Electronics, Employers always give preference to the license 

CIRE Job-Ftndinr^ Service Brings Amaxinq Offers of Jobs 


FCC license examinations, and hold the jobs which a license en¬ 
titles you to. with CIRE streamlined, post-war methods of coaching 
and training. 


Hnvf round and accepted a position 
at KWAD in Wadena. Minn. 

I am Indebted to CIRE for 1 se¬ 
cured this position through the help 
of the CIRE Job Finding Service. 1 
hud six other offers Irom stations 
receivine my employment application 
and CIRE reference. 1 am sln- 
I'lrely under obligation to .vou.'" 

Student No. 2760 AT 


• I am working at WRJM as trans¬ 
mitter engineer, and 1 received this 
pc.*-'it ion In I' .‘iponse to one ol the cm- 
piovnieni applications sent me upon 
completion cl my course and the re- 
reiiiiig of mv Diploma. I received my 
1st clas.*: Radiotelephone License on 
March 2. 1949. 

I want to express my sincere appre¬ 
ciation to the staff of CIRE." 

Student NO. 2608 AT 


■ Thanks for the Application lor Em¬ 
ployment yon recently prepared for 
me 1 found haiisfactory imployment 
1 submitted 51 letters, enclosing Ihi 
rc.snine you supplied. 1 received 17 
b Iters indicating my application was 
filed lor future reference: 3 telephone 
calls, and one letter requesting per¬ 
sonal interviews . 

AS a result. I am emplo.vcd in a 
development engineering capacity 
SttldeiU No. 4235 NB 


■1 novi hold Number P-10- 

37H7. and huldinu the license has 
helped me to obtain the type of Job 
f\e aluav.*. dreamed of having. Yes. 
thanks to CIRE. 1 am now workInF 
lor CAA as Radio Maintenance Tech¬ 
nician. at .1 ur better salarV than 
I've ever had 'leinre I am deepl> 
grateful." dvm No 3319N12 


Look At The Job Opportunities You Will Have 
When You Get Your FCC Ticket! 

Bus and truck fleets 


Forestry and conservation 
Ambulances and hospitals 
Gos ond electric utilities 
Gas and oil pipe lines 
Private automobiles 
Street railways 
Taxicab fleets 


Police and fire depts. 
Telephone companies 
Merchant marine 
Highway Patrol 
Railroads 
Airlines 



Get this 
AMAZING NEW BOOKLET 


LOOK AT THESE AVERAGE PAY SCHEDULES 
■ FOR BROADCAST JOBS (Reported by FCC Nationvgide Survey) 

Position ®'9 Stations Little Stations 

Transmitter Engineer. $4800 $3000 

Studio Engineer . 5000 3650 

Ch'ef Engineer . . 7700 4300 

Other jobs requiring FCC commercial licenses pay 
similar salaries. 


Moil Covpufl Af Once 

GET ALL 3 FREE 




mokf muik 

FCC UCtME I 
liraiMJITIOI I 


Approved tor Kereran Training uod"r ^ mm ■■ 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to avoid delay) I 

Desk RE-9 4900 Euclid Bldg.* Cleveland 3, Ohio ■ 

I want to know how I con get my FCC ticVet in o tew short weeks by training ot home Tn spore time_ ■ 
Send me your omaiing new FREE boo'<let "Money Mokinq FCC License Informot-on os well os o FREE 
sample FC^C-type exam ond FREE booklet ”How to Poss FCC License Exammot.ons (does not cover exoms | 
for omoteur license). | 

Nome . 

Address ^ 


I 
I 
I 

p Q Veterans check tor enrollment information under G. 1. Bill 


3 


Tells of Thousands of 
Brand-New Better Pay¬ 
ing Rodio Jobs Now 
Open to FCC License 
Holders. 

2 Tells How We Guar¬ 
antee to Train and 
Cooch You Until You 
Get Your FCC li¬ 
cense. 

Tells How Our Amazing 
* Job-FINDING Service 
Helps You Get The Bet¬ 
ter Poying Rodio Job 
Our Troining Prepares 
You To Hold. 

ADIO-ELECT^ONICS fer 
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Editorial 


How to Get Into Radio 


... The radio-electronic field needs more 
ffood men than ever before . . . 


By HUGO GERNSBACK 


HIS is the time of the year when youni? graduates 
write to editors for advice on ^^etting a position. 

These career-minded young people, as a rule, 
have had good grades and are anxious to enter 
their chosen field. 

Hardly ever do they have any practical experience, 
hence their inquiring letters, of which we receive many 
during the early part of every summer. Here is a 
.sample: 

Dear Editor: 

About a year ago I became very interested in 
audio equipment and its design. However, because 
of my very limited experience I have been unable to 
obtain a position in this field, I attended a Mid¬ 
west technical in.stitute for one and one-half years 
and was graduated recently, I believe that I made a 
good record there as far as scholastic achievement 
is concerned. What 1 would like to know is how to 
go about api)roaching a manufacturer and getting 
him interested in my abilities. That is the big 
problem; m<jst companies are afraid to try anyone 
who does not have a maximum of experience. 

Frank B, Burns 
Forest Park, Illhwis 

We have, in past editorials, broached this .subject, 
which keeps recurring from time to time.* 

The answer is not too difficult, though it is not sim¬ 
ple. We have a favorite recommendation to make, and 
it has ill the past brought good results for many. 

Employers are always busy and often hardboiled. 
particularly when it comes to inexperienced graduates. 
An applicant should know first of all that his remunera¬ 
tion cannot be very high so long as he is a beginner. 
He should realize that if he is fortunate enough to get 
into a firm, he will probably represent a loss for .several 
months, during which time he has to learn. If the ap¬ 
plicant has real aptitude that lo.ss may be .slight—one 
of a few clays’ orientation. But that loss may be a total 
one—of both time and wages—if the firm decides that 
the new employe cannot make the grade. 

In other words, as an apprentice, the recent graduate 
should be willing to take anything that he can get dur¬ 
ing that period, keeping the long view in mind. This is 
one of the important considerations that mu.st always 
be remembered. 

Now, in trying to get a hearing either in per.son or 

• See editorial “Radio As a Vocation”. April, 1048, 

SEPTEMBER. 1949 


by mail, submitting an ordinary application is usually 
valueless. Most employers routinely get hundreds of 
the.se. They are rarely considered seriously unless the 
employment manager has a lot of time on his hands, 
which few have. 

The inexperienced applicant, therefore, must take 
other means to get attention. One of the best ways to 
get it is to learn all about the products of the manufac¬ 
turer he wants to go with. 

Suppose you want to get a position with the XYZ 
Radio Corporation, First send for their literature, par¬ 
ticularly on the subject that you know most about. If 
you are interested in audio as is our correspondent, 
one lead might be a speaker manufacturer. After read¬ 
ing all the manufacturer’s literature, it would be an 
excellent idea to write a .special thesis composed, not 
in form of an ordinary letter, but as a well typed 
manuscript, neatly stapled together like a legal docu¬ 
ment. Put all the thoughts you have on the manufac¬ 
turer’s product into this manuscript—and do not be 
afraid—if the case warrants it—to criticize if you feel 
that it could be improved. 

Put all your best thoughts and ideas into this pres¬ 
entation. After you have finished, rewrite it one or 
more times to be .sure that it is letter-perfect. Then 
sign it with your name and address and send it by first- 
class mail to one of the officials of the corporation. 

You should, at the end of the manuscript, .state in a 
few words that you are available for employment and 
would like an interview. 

A presentation of this type is almost certain to get 
an answer. It may hotrever not get yon a job imme¬ 
diately, You may have to try this routine on half a 
dozen or more manufacturers before you .succeed. But 
in the end you are certain to get somewhere because 
every wide-awake manufacturer is always looking for 
men of ability and ingenuity. 

Furthermore even if there is no opening at the time, 
the manufacturer—if impressed with your presenta¬ 
tion—will probably keep it on file and communicate 
with you later, if a vacancy occurs. 

Remember: the more validly interesting, the more 
striking you can make your original application, the 
more certain you are to get a favorable hearing. 

The interesting feature of this method is that it costs 
nothing except your time. Even this will not be wasted 
for the simple reason that the more of the.se applica¬ 
tions you make, the more knowledge you acejuire about 
the field in which you are interested. 

Many who have tried the .sy.stem have found that it 
pays excellent dividends. 
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Description of a G-M counter 
suitable for detecting ores 
containing radioactive metal 

By ROBERT F. SCOTT 


U RANMl'M, discovered in 1789 by 
the German scientist Martin H. 
Klaproth and named for the 
planet Uranus, was hardly more 
than a scientific curiosity until 1902 
when the Curies extracted radium from 
pitchblende, which also contains ura¬ 
nium. Since this time, deposits of ura¬ 
nium-bearing ores have been found in 
almost every country in the world and 
in most of the United States. Unfor¬ 
tunately, most of the deposits are very 
small or contain such low-grade ores 
as to make mining unprofitable. Prior 
to the war, some of them were worked 
as sources of radium and of uranium 
for use primarily in such industrial ap¬ 
plications as hardening steel. 

In the postwar atomic age, uranium 
and other radioactive minerals have at- 
tained a new high in value. So much so, 
in fact, that the Atomic Energy Com¬ 
mission has offered a $10,000 bonus for 
the discovery of a new deposit and pro¬ 
duction therefrom of at least 20 tons of 
ore assaying 20% or more of uranium 
oxide. Furthermore, they guarantee 
$3.50 per pound for delivery of high- 
grade uranium ores. 

Unlike many minerals, uranium¬ 
bearing ores are not easily recognizable 
by sight. Radioactive minerals may be 
detected in a number of ways, the most 


effective of which is through the use 
of a Geiger-Muller counter. 

Prior to the war. G-M counters were 
large, expensive instruments seldom 
seen outside of a few laboratories. Dur¬ 
ing the war, lightweight portable count¬ 
ers were developed for atomic research 
and uranium prospecting. Typical of 
these is the Forty-Niner, a development 
of the Forty-Niner Corporation, of De¬ 
troit, Mich. 

This counter uses a standard circuit 
consisting of a G-M counter tube, am¬ 
plifier, and high-voltage supply. The 
counter tube is housed in the end of 
a 3-foot probe equipped with a 4-foot 
extension cord. This construction en¬ 
ables the operator to explore crevices 
or the surface of the earth from a 
comfortable position. The power supply 
and amplifier are in a 4 x 5 x 6-inch 
metal box weighing 4% pounds com¬ 
plete with three standard 1%-volt flash¬ 
light cells and two small G<7*/4-volt bat- 
te ies. 

Radioactive materials are detected by 
listening for an increase in the num¬ 
ber of clicks heard in headphones or the 
speaker supplied with the counter. This 
speaker consists of a single 1,000-ohm 
headphone mounted in a small metal 
case that clamps over a shoulder strap. 
Standard headphones provide a louder 


signal and may prove more convenient 
to use under some conditions. 

The circuit of the Forty-Niner is 
shown in the diagram. The counter 
tube, a Victoreen type 1B85, is capaci- 
tively coupled to a 1T4 pulse amplifier 
that drives the headphones or speaker. 
The operation of this section of the 
circuit was covered in the article “Pros¬ 
pecting for Uranium Ores Using G-M 
Counters,” in the July, 1949, issue of 
R ADIO- E LECTRON ICS. 
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The high-voltage supply for the 
counter tube consists of a 5,000-cycle 
relaxation oscillator using a neon lamp, 
a 1A5 pulse amplifier, and a 1T4 high- 
voltage rectifier. The output of this os¬ 
cillator is differentiated and amplified 
by the 1A5. The amplified pulses are 
taken from the plate of this tube and 
rectified by the 1T4 rectifier. The volt¬ 
age is taken from the filament of the 
1T4 and filtered by the .05-pf capacitor 
and the 35-megohm re.sistor. 

The output voltage may be varied be¬ 
tween 150 and 1,200 volts hy adjusting 
the high-voltage control. The voltage 
should be adjusted to approximately 
800 volts for proper operation of the 
1B85. This condition is met by adjust¬ 
ing the control for a background count 
of about 45 clicks per minute. The 
voltage control permits the operator to 
adjust the instrument for proper opera¬ 
tion even after the B-batteries have 
aged considerably. 

The Forty-Niner uses two small 67.5- 
volt B-hatteries and three standard 1.5- 
volt flashlight cells. Both kinds of bat¬ 
teries are commonly used in personal- 
type radios and are readily available 
in most small communities and trading 
posts. All other components, except the 


1B85 and high-voltage coil can be re¬ 
placed at most radio service shops. 

A high-pitched whistle can he heard 
in the phones when the counter is in 
use. This whistle, probably caused by 


feedback in the 1A5 amplifier and hav¬ 
ing no particular function in the count¬ 
er, can be removed by shunting a .01- 
pf capacitor across the phone jack if it 
proves annoying to the operator. 


Information For Prospectors 

List of assay stations to which you may send ore 
samples and a bibliography of prospecting data 


Uranium Assay Stations 

Prospectors for uranium seldom have 
the facilities or knowledge for evaluat¬ 
ing the qualities of supposed ore de¬ 
posit - themselves, so must send sam¬ 
ples of the mineral to assay stations 
for tests. Listed below are 12 places 
designated by the Atomic Energy Com¬ 
mission which will assay your samjiles 
free of charge. 

A sample of rock securely wrapped, 
clearly labeled, and fairly represent¬ 
ing the entire deposit, should be 
shipped to the nearest of these stations. 
Samples should weigh at least 1, and 
not more than 10, pounds. 

It is not advisable to send large 
numbers of specimens on mere specula¬ 
tion; unnecessarily overburdening the 
testing stations, will delay reports on 
everybody’s samples. Reliable radiation- 
counter test or equally satisfactory 
evidence should determine the prospec¬ 
tor’s decision to send his sample. Re¬ 
sults are sent only to the person sub¬ 
mitting the sample. 

Questions are frequently asked, in¬ 
cidentally, about a possible danger to 
health in uranium deposit areas. The 
AEG states explicitly that uranium 
mining is no more dangerous than 
mining other minerals unless a rock 
bearing a high concentration of ura¬ 
nium is held against the body for a 


very long time. In deposits discovered 
thus far, the concentration of radio¬ 
active substance is never high enough 
to create danger of radiation sickness. 

U. S. Geological Survey 
Geochemistry & Petrology Branch 
Building 213, Naval Gun Factory 
Washington. D. C. 

Chief. College Park Branch 
Metallurgical Division 
U. S. Bureou of Mines 
College Park, Maryland 

Chief. Rolla Branch 
Metallurgical Division 
U. S. Bureau of Mines 
RoMa. Missouri 

Chief. Salt Lake City Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Salt Lake City. Utah 

Division of Natural^ Resources. 

Department of Agriculture. 

County of San Diego 
4005 Rosecrans Street 
San Diego 10. California 

Idaho Bureau af Mines & Geology 
Moscow. Idaho 

Chief, Albany Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Albany. Oregon 

Chief. Tuscoloosa Bronch 
Metallurgical Division 
U. S. Bureau of Mines 
Tuscaloosa, Alabama 

Chief, Tucson Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Tucson, Ariiana 


Nevado State Analytical Laboratory 
University of Nevada 
Reno, Nevada 

Note: This agency will test samples 
from the Stote of Nevodo only. 

Supervising Engineer 
Metallurgical Division 
U. S. Bureau of Mines 
Reno, Nevada 

Montana Bureau of Mines and 

Geology 

Butte. Montana 

Books For Uranium Prospectors 

HANDBOOK OP LKANIUM MINERALS, hy 
Jack Dement and H. C. Drake. (MineraloKiet Pnb- 
lirthint; (’o.. Portland 15. Oregon).12.00 

YOl t AN FIND 17RANILIM. by Joneph L. Weis^ 
and W. K. Orlandi. <J. B. Welland & Co.. San 
Franrinco 2€. t'alif.) .12.00 

PROSPER TINt; FOR URANIUM S. Atomic 
Energy (^immiHtiion and U. S. (>eoloirieal Survey). 
For nale by Supt. of Documents. L'. S. Government 
Printinir Office. Washinirton 25. D. (*.30e 

RADlOAt TIVE URANIUM AND THORIUM, 
compiled by John W. Anthony. (Arizona Bureau 
of Mines. University of Arizona. Tucson. Ari¬ 
zona.) ..25c 

PROSPtXTOKS’ GUIDE FOR URANIUM AND 
THORIUM ^MNFRALS IN ( \NAI)A. (Mines. 
Forests and Scientific Services Branch, Bureau of 
Mines. Department of Mines and Resources. Ot¬ 
tawa. (anadat . f/ratix 

TABLES OF FLUORESCENT AM) RADIO¬ 
ACTIVE MINERALS, compiled by Robert L. 
Hersche>. (New Mexico Bureau of Mines and Min¬ 
eral Resources. Socorro. N, M.). f/ratin 

A filllDE TO URANIirM PROSPECTORS IN 
MICHIGAN, by B. E. Kennedy. (Michigran De¬ 
partment of ('<>nserv*ition, Geoloirical Survey Di¬ 
vision. Lansing 13. Mich.). Urati* 

to iilf^ to 
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CoHrt€f^.< W ood Cotioter LahonxtorU 
A pair of laboratory-type Geiger-Muller tubes. 

A GAIN a new tube has appeared 
A\ on the radionian^s horizon- 
/ \ Called the Geijrer counter or 
^ Geijrer-Miieller tube, it is not 

strictly new, any more than the 
cathode-ray tube which was popular¬ 
ized by television. The cat bode-ray 
tube was old when the triode was in¬ 
vented; an<l the Geiger counter was 
originated about the same time as the 
cathode-ray tube—in 1008, But it took 
the atomic age and the demand for 
uranium to bring it into mass produc¬ 
tion an<l onto the service technician's 
bench. Radiation detection today is an 
important .subject not only for scien¬ 
tists, but for students and prospectors 
as well. 

But w'hat is radiation detection? And 
what does a radiation detector do? We 
all know vaguely and confusedly what 
radiation is. We use indiscriminate 
terms when talking about it. For in¬ 
stance, w’e speak of cathode rays and 
light rays as if they were the same 
thing. But cathode rays are streams 
of electrons—line particles of elec¬ 
tricity, or matter if you like. Light 
rays, on the contrary, are electromag¬ 
netic waves, and as far as we know 
contain no particles of anything. 

The rays we are talking about in 
this article are those emitted by the 
top-heavy and unstable atoms of such 
heavy mineral elements as uranium, 
thorium, and radium. The.se elements 
are continually breaking down and 
changing into other kinds of matter. 
In the process, certain j)arts of tlm 
original atom are not only not u.^^ed; 
are in fact expelled with almost unbe¬ 
lievable force. These “rays'* are of throe 
kinds: alpha, beta, and gamma (A, B. 
and C to a Greek). 

The alpha ray is exactly the same 
thing as the nucleus of a helium atom. 
The beta ray is simply our old friend 
the electron, di.'^guised under a (Ireek 


The Geiger Counter 
How Does it Work? 


Anyone with an nmierstanding 
of railio circuits can grasp 
the fundamentals of counters 


By ERIC LESLIE 


name. And the gamma ray is an X-ray 
(a very shortwave, powerful one). 

The three rays come out of their 
atoms with a few million volts of en¬ 
ergy behind them and speed through 
the air or other material ahead until 
they are stopped by collisions with at¬ 
oms in their paths. The heavy alpha 
rays have the shortest range—.1 or 4 
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Fig. I—G-M tube oofpof Is o series of pulses. 


inches in ordinary air. The lighter beta 
rays get a little farther, but it is the 
gamma ray which is the dx addict of 
the nucleonic world. Gamma rays from 
uranium have been detected through 50 
feet of rock, though equally strong rays 
have been cut off by 3 feet of a par¬ 
ticular kind of earth. 

It is their slowing down and being 
stopped hy collisions with bits of mat¬ 
ter (atoms of the air’s gases, for ex¬ 
ample) that give us a chance to detect 
them. That’s where the Geiger counter 
comes in. 


What is a Geiger counter? 

When a ray hits an atom of gas head 
on, it is likely to ionize it (knock an 
electron loo.se, and thus break it up). 
Normally the negative electron and 
positive ion would drift back together 
ugain, and the atom would reform. But 
if the atom is in a space between two 
highly charged electro<les, the electron 
is attracted toward the positive elec¬ 
trode and the positive ion toward the 
negative one. A Geiger counter is just 
such a pair of charged electrodes. 

In its simplest form, the negative 
electrode is a cylinder and the positive 


electrode is a wire running down its 
center. The whole is sealed in a glass 
cylinder, evacuated, and a certain 
amount of gas inserted. This is the 
form ill which it was invented by Gei¬ 
ger and Rutherford in 11)08. and the 
original arrangement is recognizable in 
the accompanying photographs of mo«l- 
ern counters. When a ray breaks up 
some of the atoms of gas in the tube, 
the negative electrons move to the ])Osi- 
tively charged central wire and the 
positive ions drift more slowly to the 
negative outside cylinder, where they 
find free electrons and become atoms 
again. 

This process is equivalent to a mi¬ 
nute flow through the tube, and, by 
using a resistor in series, we can use 
this flow to produce a voltage drop at 
the grid of a tube (Fig. 1 ), Any radio¬ 
man can go on from here. Some of the 
tubes have a large “window” at the 
end, which gives them a different ap¬ 
pearance, but the principle is the same. 

So that's all there is to a Geiger 
counter. In fact, it’s more. The counter 
doesn’t need to be a cylinder and wire 
—^M.I.T, shows visitors a fork and 
spoon hung in a partially exhausted 
chamber. The combination counts beau¬ 
tifully. Even the partial vacuum and 
gas content is not always necessary. 
Some counters work in air, and others 
in ga.ses at pressures greater than at¬ 
mospheric. All are for specialized ap¬ 
plications, of course. 
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Fig, 2—Anode voltage sets mode of operation, 
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Some radiomen have wondered if 
they mijrhtn’t even find an old receiv¬ 
ing; tube or two in the junkbox that 
would function as a (lei^rcr counter. We 
wouldn’t like to bet—either way! (^uite 
possibly a grassy 80 mijrbl act- -driven 
the rigrht veltagres--as a pietty fair 
counter. .And liow about the old 45’s? 
Some people used to insist that they 
in a 'e usable phototubes. 

The easy way to ^(*t a (ieigrei* count¬ 
er that you K'notr will work is to buy 
one. It will -ontain the rijrht amount 
o ’ the ri^rht kind of gras, and you wdll 
know beforehand h<»w’ much voltagre to 
put on it. 

For—like a lot of other apparently 
.simple thing’s—the Geiger counter isn’t 
actually simple! For example, we can, 
by changing the voltage on it, make 
the same tube act as three different 
instruments: an iottizaflott c/nnnbcr, a 
}>voporf iomtl co/o/fer, and a true Geiger- 
Mueller tube. 



The Nuclear Instrument & Chemical Corp. Dl 1. 

The Geiger plateau 

Suppo.se. starting with a counter, 
some ra<lioa<‘tive material (a luminous 
watch dial), ami a variable voltage sup¬ 
ply, we note the number of counts per 
minute as the voltage is increased. 

Nothing happens till we reach a cer¬ 
tain voltage (determined by the size 
of the tube, the gas it contains and 
other factors, hut usually around 
in commercial models). The tube starts 
counting. (See Fig. 2.) Below this volt¬ 
age the electric fiel<l was not strong 
enough to attract to the center wire 
the electrons freed by ray collision. 
Now they are going to the center wire, 
where enough of them will produce a 
negative pulse that can be detected. 
What we have at this point is an ioniza¬ 
tion chamber. It is used mostly to de¬ 
tect alpha particles, which produce 
large numbers of ions during their 
short run. Beta or gamma rays would 
seldom release enough electrons to reg¬ 
ister a pulse. 

As the voltage is raised further, we 
get an increasing number of counts. 
Fleet ons released by ray collisions are 
moving toward the center wire with 
enough speed to knock off other elec¬ 
tions ami increase the ionization. The 
number of electrons is no longer the 
number knocke<l loose by the ray, but 
a multiple of it. Because the size of the 
negative pulses on the center wire is 
thus proportional to the number of 
rollisions, this range of voltages is 


called the pioportUninl rcfjlon and a 
tube working in it a proportional 
counter. 

As we continue to raise the voltage 
we 1 ‘cach a point at which an increase 
does not cau.<e an advance in the num¬ 
ber of counts. This is the (h iijer retjion. 
It is believed that within this range of 
voltages the atoms are in such a crit¬ 
ical state of strain that knocking a 
single electron off one of them will 
start a whole chain reaction of col¬ 
lisions. so that the numbei* of electrons 
which reach the central wire is about 
the same if the ray releases one elec¬ 
tron or ten thousand. This Toteos^oit 
avolaoche, named after the man who 
first explained it. is the reason for the 
great sensitivity of the Geiger counter. 
A single collision may produce a count. 

The range of voltages over which 
true Geiger action takes place is the 
(ielijer fflotnm^ or simply the plateau. 
If we raise the voltage further, the 
tube just conducts continuously. It has 
passed its atrik'nif/ volt(tif 

Quenching action 

(ieiger counters are described as self¬ 
quenching or nonself-(iuenching, de¬ 
pending on whether oi* not they de¬ 
ionize and become ready for the n;.::t 
count without outside help. The Tion- 
self-quenching lube is filled with a 
simple gas made of one kind of atoms, 
such as aigon or neon. On each count, 
as the electrons rush toward the cen¬ 
ter wire, the heavier positive ions 
move more slowly toward the negative 
cylinder. Their collisions with the cyl¬ 
inder (and a series of other compli¬ 
cated actions) may dislodge secondary 



Fig, 3—Tube is quenched by a negative pulse. 

electrons from it, which starts the dis- 
chaige up again, so the tube continues 
to pass current, 

A nonself-quenching tube can be 
quenched by putting a very high re¬ 
sistance in series with the supply lead. 
As soon as a discharge starts current 
flow, the drop across the resistor low¬ 
ers the voltage between wire and cyl¬ 
inder to a point where ions cea.^se to 
travel, or drift so slowly as not to kick 
loose any othei’ electrons. 

The disadvantage of this method is 
that the very high resistance needed 
(100 megohms has been used) makes 
the counter’s time constant very long. 
If another ray arrives during the long 
recovery time, the tube will not be able 
to count it. This period of insensitivity 
is called dead time. 


A quicker method is to u^e a circuit 
which put.c a sharp negative pulse on 
the positive center wire immediately 
after each count. Such a circuit is 
shown in Fig, .*1, part of a portable 
counter schematic printed in this mag¬ 
azine .August. 1048. page 04, The pulse 
from the counter goes to the grul of 
ti iode Vl-b. is amplified and passed to 
anothe stage for further amplifica¬ 
tion, But the oulput of Vl-b is also 
couplet 1 back to the grid of Vl-a in a 
multi vibrator circuit, so as to produce 
a sti’ong negative pulse in the plate 
circuit of ^’l-a, which is also coupled 
to the center wire of the counter. The 
negative pulse drives the center wire 
negative enough to quench the dis¬ 
charge, and the tube is ready for ac¬ 
tion again. 

.A tube can he made fn’If-qoenching 
by putting in it a small amount of some 
more complex gas, such as acetylene, 
chloroform, or ammonia. This slows the 
ions to such an extent that secondary 
electrons are not produced. (It’s really 
not as simple as that, but that is the 
end result. I .About 10^'^ (by volume) 
of alcohol vapor added to the gas makes 
a tube quench automatically, although 
other mixtures can be and arc used, 

B^th types of counters have their ad- 
van tage< and disadvantage.^. A self- 
<iuenching tube needs no special cir¬ 
cuits. and is I letter adapted to light 
por-table equipment. On the other hand, 
the very action of quenching “wears 
out” the heavy gases, breaking them 
down into simpler ones that will not 
quench. Thus a self-quenching lube has 
a definite life span, usually measured 
in millions of counts, while the non.self- 
(pienching type lasts indefinitely. 

Other distinctions 

Tubes are also known as alpha-, 
beta-, or gamma-ray detectois. Since 
alpha rays are so commonly detected 
with ionization chambers, we hear more 
about beta and gamma ray.s in connec¬ 
tion with (ieiger counters. The differ¬ 
ence is in the “window” through which 
the rays get into the tube. The gamma 
ray is more penetrating than any other 
type, and is not particularly interested 
in the material from which the tube is 
made. The beta ray being more easily 
discouraged, counters for beta rays 



Tracerlob tubes with removoble beta shields. 
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Build This Geiger Counter 

iVo 300‘Volt batteries are used in this in- 
strument. Cost of constructing it is small 
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lit radtafion de+ec+or is buJI+ In a war surplus case ond powered by low-voUage bot+eries. 


W E — and several of our 
friends—had lonp: desired 

to build an electronic ura¬ 
nium prospectinjj device, 

and that ambition was fired by the 

article “Prospecting: for Uranium Ore*’ 
in the July issue. The desire was 
heavily damped by the cost of the trio 
of 300-volt batteries which seem to be 
required in all published descriptions 
of Geiger counters. The rest of the 


equipment—including the Geiger tube 
itself—can be bought for considerably 
less than the high-voltage batteries 
alone. We decided that our prospector 
must have a cheaper voltage supply. 

Several types suggest themselves. 
The batteries would have had the great 
advantage of simplicity. Just put ’em 
in and start up. That is, if you feel 
like putting up $33 every time you 
need a new set, which under prospect- 


By FRED SHUNAMAN 
AND CARL KIEHL 

ing conditions would likely be more 
often than theory would indicate. And 
they make a heavy pack. 

A vibrator pack is cheap, rugged and 
long-lived. But it is heavy, like the bat¬ 
teries, and as yet no parts designed for 
Geiger counter use are generally avail¬ 
able. An r.f. pack would probably work, 
but again, no coils nor exact data are 
available. Other types of supplies have 
been suggested, including multivibra¬ 
tors, relaxation circuits (I^/rrfro/n'rft, 
December, 1943) and Ford coils (T/tr 
ftfrirw of Seiotfifir InufrHUiVitfs, De¬ 
cember, 1937). Some of them show 
great promise, but considerable experi¬ 
mental work would be needed to make 
them usable in a practical nortable 
circuit. We decided on a vibrator unit, 
especially as we found that a readily 
available pliotoflash transformer could 
be used with it. 

The Geiger tube wa.s another item 
hard to get on short notice. .Apparently 
they are being sold faster than they are 
being made! The one obtained was an 
Amperex 151-N. It is a small tube, not 
as sensitive as some of the big jobs, 
but has the advantage of requiring a 
lower voltage. The one we have has a 
plateau from 500 to 800 volts, though 
it seems to work better toward the 
800-volt end. The whole equipment wa^ 
designed, however, wijh the idea of 
making it usahle with any standard 
Geiger tube. 

An old AN/PRS-1 mine detector sup¬ 
plied an excellent case for the power 
supply and one for the detector head, 
as well as a handle. The connector 
cable was discarded in favor of a new 
one (Geiger counters use anj^here up 
to 1100 volts) but the old connectors 
were used. The split rings that hold the 
plug and receptacle in place were care¬ 
fully pried out and new wires soldered 
into place. 

The little transmitter wa.« removed 
from the head, and a piece of Lucite 
fastened over it, as shown in the photo- 
grai)h. Through the Lucite is seen the 
chassis, a flat piece of aluminum with 
turned-up edges, and just the tip of 
the Geiger tube. The watertight fittings 
on the battery box were considered val¬ 
uable, and though a new switch, po- 
tcMtiometer, and cable were installed, 
the fittings were preserved carefully. 

RADIO-ELECTRONICS for 


THE GEIGER COUNTER—HOW DOES IT WORK? 

{Coufhtt^ed from previous page) 


have very thin windows of glass or 
mica, usually at the end of the tube. 
These count gamma rays as well, of 
course; if it is necessary to find the 
number of beta rays, the tube can be 
operated for a definite time with a 
beta-ray shutter (thin piece of alumi¬ 
num) over the window, then for the 
same length of time without it. Any 
increase in number of counts will be due 
to beta rays. (Subtract the first count 
from the second for total beta-ray 
count.) 

Other diflFerences 

Geiger counters vary in a number of 
other ways. Tubes with special gas 
mixtures are made to detect special 
types of particles. Other than those 
mentioned, protons^ phofoelectrous^ pho¬ 
tons, and -ntrom are possibly the 
most important particles detected by 
the counter. 

Sensitivity increases with the diam¬ 
eter of the tube, but so does the voltage 
lequired to make it operate. The pres¬ 
sure (vacuum) and the gas used may 


also have some effect on the operating 
voltage. 

The Geiger counter is not the only 
type of ray detector; scientists would 
probably not even consider it the most 
important one. But it is the only one 
that interprets the individual ray track 
into language that can be understood 
by an electronic amplifier. As such it 
is the one juost interesting to the elec¬ 
tronic technician. 



Nucleonic Corp. of America type GM-IW tube. 
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The vibrofor pock 

The power supply (Fip:. 1) is of the 
vibrator type, using a 2-volt portable- 
radio storage cell, now available at 95<‘ 
and up from surplus houses. Due to 
difficulty in getting a vibrator quickly, 
one from an old G-E LB-53()-X portable 
radio was used. It is synchronous and 
has seven prongs, thus accounting for 
the peculiar socket numbering. Several 
2-volt vibrators are manufactured; it 
will be easier and cheaper to buy a 
non-synchronous type. 

The U.T.C. photoflash transformer 
was built to deliver 2,200 volts from 4 
or 6 volts, and has 4- and 6-volt taps. 
With the 2-volt vibrator across the en¬ 
tire 6-volt winding, something over 700 
vo.ts d.c. (depending on the bleeder) 
is obtained. Putting the vibrator across 
the 4-volt taps raises the d.c. voltage to 
near 1,000. Thus this power pack can 
be used for most types of Geiger tubes. 

Rectification was a serious problem. 
An 0Z4 was tried first, but voltage drop 
across it w’as too great. Apparently it 
requires a certain current density to 
become effective. .\n ordinary 3Q5— 
with its filament well in.sulated from 
ground—was then tried and gave excel¬ 
lent result'?. It was operated with the 
.screen tied to the plate and the control 
grid floating. Later we found that a 
tube with one side of the filament cut 
out worked equally well, at a saving of 
half the filament current, which is well 
worth while. 

Filtering was not difficult. A .02-pf, 
1,600-volt capacitor was placed across 
the whole bleeder, acting as the input 
filter capacitor. .Another was connected 
between output and ground. Since the 
bleeder consists of a potentiometer and 
resistor in series, with the output taken 
from the arm, that part of the poten¬ 
tiometer which is between the moving 
arm and high voltage becomes the 
serie.s resistance element in the filter. 
The system was effective, reducing rip¬ 
ple to a low level. Later addition of a 
1-iif, 1,000-volt, oil-filled capacitor 
(fastened to the back of the chassis) 
brought the ripple down almost to in¬ 
audibility. This refinement, while pleas¬ 
ant, was not necessary, for the low 
original ripple interfered very little 
with the sharp clicks which indicate 
radiation. 

Strong r.f. hash persisted till the bat¬ 
tery input filter was added. This is 
the coil and pair of capacitors shown 
at the right of the chassis in the rear- 
chassis view. The coil was wound of 18 
turns of ordinary hookup wire on a 
lead pencil, then slipped off the pencil 
and soldered to a convenient pair of 
lugs on a terminal strip. Neither wire 
size nor number of turn.'^ is in any way 
critical. The 0.5-pf capacitors are of 
the type used in car radios. It wa.s nec¬ 
essary to shield the choke from other 
wiring by mounting it outside the 
chassis, with a ivr// nhort lead running 
through to the vibrator terminal. This 
lead can be seen between the farther 
capacitor and the vibrator. Note that 
the hole through which it runs was 


drilled as close as possible to the ter¬ 
minal to which it runs. 

Some of the ripple returned when 
the set was put into its box, indicat¬ 
ing that the choke was radiating to the 
battery leads. The ideal arrangement 
would be to enclose both filter and 
vibrator in a shielded can. 

Exact voltages will always depend to 
some extent on the individual trans¬ 
former (and vibrator), and bleeder con¬ 
stants will have to be set by experi¬ 
ment. We set the potentiometer near 
its middle position and juggled fixed 
resistors till the Geiger tube was re¬ 
ceiving 650 volts, putting it at the cen¬ 
ter of its plateau. Other voltages are 
needed, of course, for other tubes. 

The power supply was mounted on an 
L-shaped chassis of aluminum, cut to 
fit on the two uprights that held the 
AN/PRS-1 amplifier. Other pieces of 


metal were broken off. A new double¬ 
pole, single-throw switch was mounted 
in place of the old one, and the potenti¬ 
ometer was likewise replaced with a 
1-megohm unit. The old phone lead was 
used, and a new cable put in, using the 
watertight feedthroughs and switch 
cover of the old instrument. 

The seorch heod 

The head consists of the Geiger tube 
and a 1-stage amplifier (Fig. 2). The 
tube is electrically and mechanically 
connected with a pair of fuse clips 
mounted on a piece of Lucitc. A second 


piece of Lucite, below the first, insu¬ 
lates live connections from ground. 
There is high voltage across the block¬ 
ing capacitor between the G-M tube's 
anode and the grid of the amplifier 
tube, so it was made of two small ce¬ 
ramic 100-|ipf units in series. 

The two leads to the tube are sleeved 
in spaghetti and brought through the 
small sub-chassis on which the 1U5 is 
mounted. 

The amplifier hookup requires no 
comment, except for the part played 
by the diode. 

It i)roduces regeneration and in¬ 
creases sensitivity. When a negative 
pulse from the counter reaches the tube 
grid, the amplified pulse in the plate 
circuit is immediately impressed on the 
diode through the coupling capacitor. 
Electrons drawn by the diode have to 
get to ground through the grid resistor. 


causing a voltage drop across it that 
drives the grid still more negative. All 
this happens while the plate current is 
still going down, and causes a greater 
dip in it and a sharper click in the 
headphones. 

The plate-diode coupling capacitor is 
a trimmer from an old i.f. transformer; 
exact capacitance is un-important. 

The 11J5 filament is operated through 
a 10-ohm resistor from the 2-volt stor¬ 
age cell. The resistor is installed in the 
power-.«?upply compartment. B-supply to 
the plate and screen comes from the 
67.5-volt Minimax, also in the power- 



Photograph of complete mstrument disassembled shows Inside of probe and top of chassis. 
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supply compartment. Screen voltage is 
dropped through a 470,000-ohni resistor, 
which like the two 5.1-megohm resist¬ 
ors used as grid leak and diode resistor 
and that of 4.7 megohms in the counter’s 
positive lead, are all *^-\vatt unit>. 

The i>ai‘ts for the head were mounted 
on a piece of aluminum just wide 
enough to extend across the lower third 
of the cylinder, thus being sui)portecl on 
its rim. Thi> chassis was held in place 
with two holts put through two holes 
drlllo<l in the aluminum easting which 
hei<i the orifiinal chassis. It was neces¬ 


sary to saw this casting level; however 
it is unnecessary to give details, as 
there is no particular i-eason for build¬ 
ing the head into a mine detector unless 
one happens to he readily available. In 
fact, the most intriguing head would be 
one built in the form of a ."inaH cylin¬ 
der, that could be .-lipped insiile of a 
piece of light 1-inch aluminum piiie. 

The results 

The equipment was taken out for a 
day’s prospecting trip in Magnet Cove, 



This shows bc+teries. connectors, bottom view of chassis and side view of the search head. 



Arkansas. This area is a soft of nat¬ 
ural minerulogical museum where any¬ 
thing may be expected. No uranium 
was discovered on that trip or on later 
ones to other intere.-ting-looking spots. 
Checked with a small quantity of 
w'atch-paint compound, the instrument 
reacts very decisively. Its normal back¬ 
ground (cosmic-ray) count of b to 7 
per minute goe.s up when the tube is 
l)rought within a few feet of the paint, 
and becomes near-continuous when it 
is held a few inche.s away. 

The equipment is rugged and can be 
knocked around, but is a trifle heavy 
to carry on a hot day, though light 
compared to the original mine detector. 
It also carries better at the side, with 
a strap through the convenient V- 
shaped channel pieces on the cover and 
slung over the opposite shoulder, than 
with the Cl harness. Probably the ideal 
.-olution would he a small r.f. unit 
operated with a single Minimax ami 
two flashlight cells. If it wouhl work! 


r.v’^iKKA ici<:4asTi<:iis iikat 
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vacuum tube were taken thermorodiographically. 


P HOTOS A through K of a dual rec¬ 
ti her tulte were taken by means of 
the heat of the plates an<l filament. The 
apparatus in the large picture is part 
of a new techni(iue known as thermo- 
radiography develoi)e(l by Dr. Franz 
Urbach of Eastman Kotlak Labora¬ 
tories. 

The thin white sheet in front of the 
camera is coated with a phosphor which 
glows when struck hy ultraviolet light. 
When heat is focused on the phosphor 
screen by the circular mirror, the efli- 
ciency of the phosphor in converting 
ultraviolet to visible light is decreased 
iji proportion to the heat. Variations in 
heat show on the screen as shadows. 
The camera made the small photos 
with a duo-diode furnishing the heat. 
In photo A, the diode was not turned 
on. In photo B, an image was reflected 
to the screen by visible light. 

Photo C was taken when the filaments 
had just been turned on. Their hot ends, 
not shielded by the plates, are visible. 
With one plate carrying rate<l current, 
photo D was taken. In photo E both 
plates are energized. 

After the tube had been in action 
some time, the glass envelope absorbed 
enough heat to give off radiations of its 
own. Photo F shows the thernioradio- 
giaph of the envelope. 

The process will he used for measur¬ 
ing heat and for determining the dis¬ 
tribution of heat over various types of 
surfaces. 

RADIO-ELECTRONICS for 
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Twelve New Vacuum Tubes Introduced 


A NUMBER of new' tubes, some 
of them especially slanted to 
television applications, have 
arrived on the market. Besides 
the television types, jrveatest interest is 
in miniatures and low'-power, high* 
frequency, communications tubes. 

A complete line of tubes for replace* 
nient in television receivers has been 
announced by Sylvania. Made to more 
critical specifications than standard 
tubes, they are designed to reduce the 
number of television service calls now 
re(|uired for tube I’cplacements. 

The marking ’‘Television Tube” on 
the base (see photo 1) marks the new 
series, which will include the 1B:5*GT, 
(>AG5, 6AL5, fiBGG-O, GJG, (>Kr>*GT. 
7B4, 7B5, 7C5, 7F7, 7H7, 7N7, and 7Z4. 
Prices will be slightly higher than for 
the corresponding tubes manufactured 
for broadcast use. 

Three new television tubes, an¬ 
nounced by Hytron, are the GBQG-GT 
(photo 2), 2r)BQr)-GT and lX2 (photo 
;5). The BQG types are designed for 
horizontal deflection amplifiers in tele¬ 
vision receivers, and are constructed to 
withstand the high peak interelectrode 
voltages found in these circuits. The 
plate is brought out through the top of 
the tube. The GBQG-GT has a G.)>-volt, 
1.2-ampere filament, while the JSBt^G* 
GT uses 0.:} ampere at 25 volts and is 
designed for sets with series-operated 
filatuents. Other characteristics are 
identical. Tubes operate with 2.50 plate, 
150 screen, and —22.5 grid volts. Plate 
current is 45 ma and transconductance 
5,500 pmhos. 

The 1X2 is a miniature, filament-type 
rectifier designed to supply high voltage 
to the cathode-ray tube in sets using 
either r.f. or flyback power supplies. 
Filament current is 200 ma at 1.25 
volts, making it possible to operate the 
filament with r.f. current in pow'er sup¬ 
plies designed for the purpose. Maxi¬ 
mum d.c. load current is 1 ma, and peak 
inverse voltage 15,000. The drop acrass 
the tube—measured at the near-peak 
current of 7 ma—is 100 volts. 

The lOBGG-G (photo 4), announced 
hy the General Electric Co„ is a beam- 
power amplifier tube designed for op¬ 
eration at high surge plate voltages for 
short periods. Its characteristics make 
it especially useful in horizontal deflec¬ 
tion circuits of larger television receiv¬ 
ers. and it may be used wdth pictuie 
tubes operating at voltages up to 10,- 
000. The lOBGG-G operates with 500 
volts on the plate and d.c. plate current 
of 100 ma. Peak heater-cathode voltage 
is 250, with beater either positive or 
negative with respect to cathcule. 

In the subminiatures, Raytheon an¬ 
nounces the 1AD4 (photo 5), a fila- 
^^xuetit-type pentode with performance 
approaching that of many heater- 
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Photos I, 2, 3, and 4—Sylvanla television tube, Hytron 6BQ6-GT and 1X2, and G*E I9BG6-G. 


cathode types. This new tube has an 
average plate current of •> ma at 45 
volts plate and screen supply. It is a 
sharp-cutoff pentode, shielded for r.f. 
applications, and has a transconduc¬ 
tance of 2,000 umhos. The filament 
draw's 100 ma at 1.25 volts. 

Four new suhminiatures, comprising 
a complete portable battery-receiver 
complement, have been issued hy Syl- 
vania (photo G). They include the IADS 
sharp-cutoff r.f. pentode, the 1E8 penta- 
grid converter, the ITG diode-pentode, 
and the 1AC5 output pentode. All fila¬ 
ments are rated at 1.25 volts and 40 
ma. Plate voltages can range fiom 30 
to G7.5. 

In the communications field w’e have 
the 57G3 (photo 7), an RC.-V tube, and 
the GL5G70 (photo 8). put out by Gen¬ 
eral Electi ic, both low'-pcwei tubes de¬ 
signed to operate at a plate voltage of 
.300. The GL5670 is especially designed 
for dependability in applications where 
operation is intermittent and conditions 
are rugged, such as mobile communica¬ 
tions. The heater will stand a great 
number of off-on cycles. It is similar to 
the 2C51. 

The 57G3 is a v.h.f. beam-pow'er tube 
w'ith a maximum plate dissipation of 12 
watts and is designed to operate up to 
175 me W'ith full input. Transconduc¬ 
tance is 7,000 pmhos. It can deliver 
about 7 watts in class-C service at 50 
me. It is also recommended as a fre¬ 
quency multiplier. It is recommended 
for low-pow'er mobile and aircraft trans¬ 
mitters. When used in high-altitude air¬ 
craft, the No, 2 pin (no interna! con¬ 
nection) should l)e removed from the 
socket to prevent arcs betw’een plate 
and grid. Pins 1 and 3 respectively. 

A particularly interesting type is 
the RdA 5704 u.h.f. oscillator triode 
(photo 0), The unique appearance of 
this tube is due to the fact that its 
tuned circuits are integral with the 



Phofo5—IAD4.Photo6—IADS, IE8. IT6.1 ACS. 


tube itself. It has 
grid-cathode and 
grid-plate resona¬ 
tors within it. The 
.screw on the side 
is for adjusting the 
frequency to 1,G80 
me, and the top pro¬ 
jection is the co¬ 
axial output ter¬ 
minal, inductively 
coupled to the plate 
resonator*. This lit¬ 
tle oscillator is de¬ 
signed for radio¬ 
sonde and similar 
service. 



Photo 7—The 5763.' 



Photos 8. 9—The GL-5670 and the 5794. 
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Photon roMrtt’Hft Va(t}ey Crystal Corp. 

This generator contains an ultroson'.c oscillotor and ampiilier. The transducer is a crystal. 


U LTRASONICS, formerly some¬ 
times called supersonics, is that 
branch of acoustics concerned 
with audio frequencies higher 
than the upper range of human hearing, 
that is, frequencies of 20,000 cycles and 
above. There is no generally accepted 
upper limit of the ultrasonic spectrum. 
The nature of the etiuipnient employed 
is the sole determinant of the output 
frequency. 

Ultrasonic waves are usually pro¬ 
duced in one of two ways—with mag- 
netostrictors or quartz crystals. (There 
are many other possible, but less com¬ 
mon, methods.) Fig. 1 is a diagram of a 
magnetostrictor. The principle on which 
it operates is that any magnetic rod or 
tube undergoes minute variations in 
length under the induence of a mag¬ 
netic field parallel to its long axis. This 
phenomenon of magnetostriction (also 
known as the Joule etfect) is a reversi¬ 
ble one, therefore, such a metallic 
rod subjected to an alternating mag¬ 
netic field, will vibrate longitudinally 
(lengthen and shorten) and emit sound 
waves from its ends. Maximum power 
transfer occurs when the frequency of 
the alternating current is the same as 
the natural frequency of the rod, as 
might be expected. 

In the instrument shown in Fig. 1 the 
magnetic field is produced by the triode 
oscillator. The magnetic rod is placed 
in the tank circuit. The variable capaci¬ 
tor C permits tuning the oscillator fre- 
<iuency until it is the same as the nat¬ 
ural frequency of the rod. Best results 
are obtained when the rod is initially 
magnetized, because the change in 
length is greater for a given change in 
flux density than is the case with un¬ 
magnetized rods. This is the reason for 
the polarization (biasing) voltage fed 
to L. 

Various types of metals, such as 
nickel, monel metal, and invar, have 
been employed for the rod. Use of solid 
rods results in a low conversion factor 
of electrical to sound energy, because of 


the hysteresis and eddy-cur’*ent losses. 
These can be reduced by ising a thin- 
wa'led, longitudinally split tube. 

The major limitation of the magne¬ 
tostriction oscillato" is that its upper 
fieqiiency limit is restiicted by the low 
natural frequency of the rod. To obtain 
higher frequencies, shorter rods must 
be used. To generate ultrasonic waves 
having a frequency of 50,000 cycles, a 
nickel rod must be about 5 cm (2 
inches) long. Lengths shorter than this 
are both difficult to mount and difficult 
to excite. Somewhat higher frequencies 
may be attained by employing rods of 
different shapes. It is also possible to 
obtain higher frequencies by using har¬ 
monics of the rodV fundamental fre¬ 
quency. However, this is accompanied 
by a loss of power output. 

For these reasons, quartz-crystal os¬ 
cillators are used widely where higher- 
frequency ultrasonic waves are desired. 
Frequencies up to about 50 me may be 
obtained with these instruments. This 
limit is due to the fact that there is a 
minimum thinness to which quartz crys¬ 
tals can be cut. The lower limit of 
quartz crystal oscillators is in the order 
of 50 kc because of the difficulty in se¬ 
curing and exciting thick crystal blocks. 
The natural frequency of any crystal 
depends upon the thickness and the par¬ 
ticular electrical axis used. Fig. 2 is the 
circuit diagram of a typical, commer¬ 
cially designed, quartz-crystal, ultra¬ 
sonic generator. The basic principle of 
operation is exactly the same as that 
of the crystal cutting heads used in mak¬ 
ing disc recordings. The alternating os¬ 
cillator output is applied to the quartz 
crystal, causing the latter to oscillate 
mechanically in step with the current 
alterations. The crystal is coupled to a 
metallic diaphragm from which the ul¬ 
trasonic waves are emitted. 

As can be seen in Fig. 2, the genera¬ 
tor is essentially a 6AG7, crystal-con¬ 
trolled, electron-coupled oscillator which 
is capacitance-coupled to a pair of par¬ 
allel-connected 807’s in the power out¬ 


Part Xf— Vltraso- 
nie teaves destroy 
bacteria and help 
cancer sufferers 

By EUGENE J. THOMPSON 


put stage. The electron-coupled oscil¬ 
lator, in which the screen-grid is used 
as the plate together with the cathode 
and the control grid to form a triode 
oscillator, is useful because it reduces 
the loading and coupling effects of the 
next stage. To shield the plate of the 
tube from the cathode and the control 
gri<l, the screen is operated at r.f. 
ground potential, putting the cathode 
and control grid above ground. The 
output from the plate is regulated by 
the changes of potential of the control 
grid and cathode. The effects of loading 
changes are not great because of the 
small effect which the plate voltage has 
on the plate current of screen-griil 
tubes, and because the plate is not it.self 
in the oscillating circuit. 

The oscillator requires no tuning 
when used with crystals from 100 to 
800 kc. The crystal used for controlling 
the oscillator frequency is matched to 
the ultiasonic crystal within 0.1%. The 
load crystal can be coupled directly to 
the plate circuit with a step-up induct¬ 
ance or by a link and co-axial cable. 



pig, I—A simple magnetostriction oscillator. 
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Waves are propagated by crystal in oil bath. 

De-couplinpr is® employetl to prevent 
radiation through the power leads. The 
plate circuit of the power output stage 
is tuneable and can be made to cover 
a wide frequency range with plug-in 
coils. 

The power output is between 50 and 
100 watts. This unit is essentially a 
low-power generator. Of course, higher- 
wattage instruments are possible—and 
available—depending on the require¬ 
ments of the u,se . The instrument in 
Fig, 2 is designed for small all-around 
laboratory work by a reasonably intel¬ 
ligent technician. Because of its low 
power output, the danger of injury, 
which is encountered in higher-powered 
units, is not a problem. 

Although the many interesting phe¬ 
nomena observed with ultrasonic waves 
are due to their short wavelengths— 
which range roughly between 6 cm and 
2 X 10’® cm—the effects which they ex¬ 
ert are not directly related to fre¬ 
quency. However, the biologic effects 
cannot be duplicated with audible sound 
frequencies, that is, longer wave¬ 
lengths. In general, the waves are prop¬ 
agated in a liquid medium, commonly 
oil (.see photo of oil immersion jar) 
above. 

Ultrasonics has many applications, 
the best known of which is probably 
Sonar, the system of underwater direc¬ 
tion-finding employed in World War II 
to locate enemy ships. In Sonar equip¬ 
ment the ultrasonic waves are modified 
to make them directional. With two ex¬ 
ceptions, this is not the case in medical 
techniques. 

The main medical applications of 
ultrasonics are four: 

1, To paralyze or destroy bacteria. 
This property is used in sterilizing vac¬ 
cines and other biological products 
which are to be injected into the body, 
(Exactly how the waves destroy bac¬ 
teria is not known. A foremost theory 


is that the troughs and crests of the 
very short waves set up areas which 
vary greatly in their pressures, very 
close to one another. This is thought 
literally to tear the bacteria apart. An¬ 
other theory is that bacteria get 
trapped in cavities formed in the liquid 
by the enormous pressure differential 
between the troughs and crests of the 
waves. The gases in the liquid migrate 
to these low-pressure areas, forming 
sui)microscopic bubbles in the bacteria 
which cause them to burst.) 

2. To break up crystals of such prep¬ 
arations as the sulfa drugs, thereby 
increasing the surface area, and mak¬ 
ing them more effective. 

Ultrasonic waves focu.sed with quartz 
crystals generate enormous amounts of 
heat at the focal point of the sound 
beams. This has given rise to two addi¬ 
tional applications: 

3. Diathermy. As pointed out in a 
previous ai ticle, the object of diathermy 
equipment is to get the heat into the 
deeper tissues of the body where the 
treatment is desired. This can be done 
by setting the focal point of the ultra¬ 
sonic equipment so that it is within the 
tissues. 

4. Cancer treatment. This is an ap¬ 
plication which is now under intensive 


THE Tele-Magnet, manufactured by 
Mohawk Business Machine Corp., 
New York, is the newest electronic tele¬ 
phone message recorder. It is auto¬ 
matically operated by an incoming 
telephone call in the absence of the 
subscriber. The ringing signal causes a 
magnet to raise the telephone handset, 
A phonograph record answers the call, 
giving the name and address of the 
company. It also informs the calling 
party that he has 30 seconds to record 
his message. (Thirty seconds has been 
found sufficient for most phone mes¬ 
sages, but this time can be increased 
if desired.) 

When the owner returns, he can tell 
at a glance how many messages have 
Ijeen recorded, switch on the wire re¬ 
corder, and listen to them at his con¬ 
venience. The voice is reproduced by a 
loudspeaker built into the metal cab¬ 
inet. 

The wire recorder has a capacity of 


investigation. The proponents of ultra¬ 
sonics believe that It is superior to 
radium or x-ray treatments because the 
latter cannot be focused to any great 
extent and hence destroy healthy as 
well as cancerous tissue. 

At any rate, the unique properties 
of ultrasonic waves are a certain guar¬ 
antee that they will probably not only 
be used more extensively in medical ap¬ 
plications of increasing scope, but will 
also be retained for their pre.^^ent appli¬ 
cations, as well as find many uses in 
the industrial field. 



Crystal transducers may be used up to 50 me 


seventy-two 30-second phone messages. 
The device employs 10 tubes. A jack is 
provided for plugging in a separate 
microphone for general recording pur¬ 
poses, The phonograph record may be 
changed as often as the owner may 
desire. 

The Tele-Magnet can be manually 
operated as a straight wire recorder 
and may be used for recording both 
sides of a telephone conversation. 
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Fig. 2—A larger ultrasonic generator using a quartz crystal ta praduce the vibrations. 
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Intercarrier Televisers 

llsi! Coniiiioii I.F. Chniiiiels 



By JESSE DILSON* 

T he best answer to the question, 
■‘What’s new in television?*' is 
"■intercarrier modulation,” A num¬ 
ber of manufacturers have already 
produced receivers usinj; the system 
and it may soon dominate the market. 

Actually, the basic idea of intercar¬ 
rier modulation is simple. The new sys¬ 
tem is contrasted in the block diagrams 
of Fig. 1 with the orthodox television 
setup. The conventional receiver of Fig. 
I>a has only one stage in which the 
sound carrier and video carrier co-exist 
—^the r.f. section. After conversion to 
the intermeiliate frequencies, the two 



Bt^eaufu* of economy 
Olid ease of odjust- 
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Pig. I—Infercarrler and standard contrasted. 

i.f. carriers—the sound frequency- 
modulated, and the video amplitude- 
modulated—are separated and amplified 
in different i.f. amplifier strips, and 
each is demodulated by its own detec¬ 
tor, the video signal passing on to the 
video amplifier and then to the picture 
lube while the audio signal passes on 
to the audio amplifier. 

In the intercarrier system (see Fig. 
1-b) the two carriers go along together 
as far as the video amplifier, and 
it is not until this stage that the 
two are separated. To begin with, the 
sound and picture carriers are broad¬ 
cast from the transmitter with the cen- 
tei* frequency of the sound carrier 
higher than the video carrier frequency 

‘'Instructor. Hudson Technical Institute, Union 
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by 4.5 me. Both arc picked up by the 
receiver antenna, and both are ampli¬ 
fied in the r.f. section. The unmodu¬ 
lated signal of the local oscillator beats 
with both earrier.s to produce a fre¬ 
quency-modulated sound i.f. of 21.25 
me and an amplitude-modulated picture 

1. f. of 25.75 me, with the difference in 
frequency of 4.5 me still maintained. 
Both the.se i.f. signals pass through a 
ctnununi i.f. amplifier. 

The diode detector following the i.f. 
amplifier demodulates the picture i.f. 
.signal in the u.sual way, producing a 
video signal. It acts like the first 
detector in a superheterodyne to give 
ia its output a beat frequency of 
4.5 me. This 4.6-mc signal is frequency- 
modulated, varying around its center 
frequency in exactly the same way as 
the original sound carrier. It is this 
.‘signal which in the intercarrier system 
enters the sound detector. 

The 4.5-mc signal is prevented from 
carrying the full amplitude changes of 
the picture i.f. hy attenuating the 21.25- 
me sound i.f. signal to a level which 
makes it small in comparison with the 
amplitude of the picture i.f. It has been 
found that best reception is obtained 
with the i.f. pas.sband as shown in Fig. 

2, with the response in the neighbor¬ 
hood of the sound i.f. center frequency 
at not more than 10^ of the level at 
the picture i.f. carrier. Furthermore, 
as Fig. 2-b shows, this curve should 
be reasonably flat 100 kc either side of 
the 21.25mc point. If this condition 
were not met, the diode detector would 
work as a slope detector, partially de¬ 
modulating the sound frequency varia¬ 
tions into a signal which would be am¬ 
plified in the video amplifier and passed 


<»ti to the picture tube as interference. 
.\n absorption trap, tuned to a point 
slightly above the 21.25-mc region, acts 
to depress the curve to pro<liice the 
“shelf” shown in the curve of Fig. 2-b, 
Why the amplitude modulations of 
the 4.5-nic signal will be negligibly 
small if the .sound i.f. level is properly 




Fig. 2—I.f. responses of two receiver types. 

attenuated, can be explained with the 
help of Fig. 8. If two unmodulated 
waves A and B of unequal frequencies 
are mixed, at some moment the two 
will be in phase and reinforce each 
other, and at another moment they will 
be out of .step and oppose each other. 
If the amplitude of B is small com¬ 
pared with that of .4, a wave C will 
result—that is, an amplitude-modulated 
carrier whose envelope is a wave with 
the small amplitude of B and with a 
frequency equal to the difference in 
frequency between .4 and B. Now, if 
wave A .should change in amplitude, 
the amplitude variations in C will re- 
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main much the same as before, provided 
i-l ^is always larjre compared to />. 

if is frequency-modulated, the en¬ 
velope of C will vary in frequency ex¬ 
actly to the extent that // varies, since 
the frequency of is equal, at any 
moment, to the difference between the 
frequencies of .4 and /> at that same 
moment. In this example A represents 
the picture i.f. signal, /> the sound i.f. 
signal, and the enve lope of f’ the 4,5-me 
signal. After detection, then, the 4.5-nic 
signal will have ^mall variations in 
amplitude, but will change in frequency 
as fully as the sound i.f. signal changes. 

To step up this weak signal to the 
point where it can properly drive the 
sound detector, it must be amplified. 
This is done by the 4,5-mc amplifier 
shown in the block diagram of Fig. 1. 
The amplifiei has a limiter action 
which keeps the 4.5-mc level cons^jant 
despite change.® in amplification of the 
i.f, stages caused by the operator's 
manipulation of the contrast control. 
Since the 4,5-mc signal is carried 
through the video amplifier, it will ap¬ 
pear on the grid of the picture tube, 
causing an interfeience pattern, unless 
it is eliminated, A trap between the 
video amplifiei and the picture tube 
does the job effectively. 

The schematic diagram of Fig, 4 
shows in some detail the setup of cir¬ 
cuits following the last i.f, amplifier in 
a typical intercarrier receiver. The 
resonant circuit on C! and Ll i,s the 





Fig.3—How AM is removed from sound signal. 


absorption trap already mentioned 
which is tuned tc the 21.25-mc sound 
i.f, and which is designed to shape the 
luw shelf in the response curve of Fig. 
*2, The output of the video amplifier is 
the point of separation of sound and 
video. The series circuit of C2 and L2 
is across the entire plate load of the 
video amplifier tulie; and with L ad¬ 
justed so that tho two resonate at 4.5 
me, the 4.5-mc voltage output of the 
video amplifiei fed to the picture-tube 
cathode is to(; wrak to appear in the 
screened image. .-Mthough the 4.5-mc 
voltage acl'o.s^ both C2 and L2 is low. 
the drop acro^^ L2 alone is relatively 
large for that frequency. This voltage 
is strengthened ii the 4.5-mc amplifier, 
and is demodulated by the ratio detec¬ 
tor. 

Alignment of the intercarrier re¬ 
ceiver differs in only a few detaiKs from 
that of the orthodox television .set. I.f. 
stages are stagger-tuned in much the 
.same way as in the conventional re¬ 
ceiver. Sound traps in both receivers 
are tuned to the same frequency and 
can be aligned in like manner. The 4.5- 
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Fig. A —A schematic of the sound and video detectors of one typical intercorrier receiver. 


me trap and the tuned cii'cuits of the 
ratio detector can be simultaneously 
.<et by feeding an unmodulated 4.5-mc 
signal to the grid of the video amplifier, 
hooking a vacuum-tube voltmeter from 
point A in Fig. 4 to ground with one 
end of C4 temporarily disconnected, 
and tuning L2, Ld. and L4 for maxi¬ 
mum reading on the meter. 

A glance at the block diagrams of 
Fig. 1 shows one very obvious advan¬ 
tage—economy. With no sound i.f, strip 
necessary, the manufacturer—and. of 
course, the public—is saved the price of 
three tubes togethei- with their circuit 
components. This also saves the serv¬ 
ice technician trouble. There is no sound 
i.f, to align, 

O.scillalor drift, which in the con¬ 
ventional television set means poor 
sound, is no problem in the intercarrier 
.system. With the 4.5-mc difference be¬ 
tween sound and picture carriers fixed 
at the transmitter, the sound signal 
entering the ratio detector is always 
at that frequency, regardless of oscil¬ 
lator variations. If the oscillator should 
shift, both sound and picture i.f’s will 
change by the same amount, and the 
4.5-nic difference between the two will 
remain unchanged. Klaborate circuits 
to keep the o,®cillator stable are un¬ 
necessary. 

This fact is also responsible for the 
absence of a fine tuning control on 
intercarrier receivers. This control, 
w'hich in conventional receivers consists 
of a small variable capacitor in the 
oscillator tuned circuit, is needed to 
correct for the shifting in the sound 
i.f. carrier encountered in switching 
from one channel to anotht»r. In the 
intercarrier receiver, such a control is 
generally superfluous. 

On the other side of the ledger are 
these drawbacks: P'or one thing. lOO'r 
modulation of the picture carrier causes 
it to disappear momentarily. Of course, 
with the absence of one of the two 
heterodyning carrier.s, the 4.5-mc sound 
signal vanishes, and with it the sound. 
Suppose, in a televi.^^ed scene, one very 


bright point—say, a spangle on a per¬ 
former’s dress—appears. The video sig¬ 
nal corresponding to that point would 
be almost zero, as shown by A in Fig. 
5, which shows the r.f, video carrier. 
And at that point, the amplitude of the 
carrier is practically zero. Such a 
bright point is likely to persist in the 
televised scene for at least several .sec¬ 
onds. If the sound disappears and re¬ 
appears once per frame, that is, once 
every bwi second, (>0-cycle hum may be 
heard in the speaker. 

Then there is the problem of phase 
modulation at the television transmit¬ 
ter, Unless special precautions are 
taken, the phase of the video carrier is 
likely to be modulated along with it> 
amplitude. The 4,5-mc signal is sure to 
be similarly affected and to be demodu¬ 
lated into sound interferences. 

The solution to these difficulties is 
in the hands of the hroadca.ster. The 
first, of course, can be prevented by 
proper monitoring, so that the carrier 



Fig, 5—Zero video modulation blanks sound, 

amplitude may not be allowed to fall 
below 10'> of its maximum (peak of 
the sync pulse) value. Prevention of 
the second is a matter of adding ^he 
proper equipment to the transmitter. 
It has been found that the components 
of the video signal within the audible 
range are nuich reduced in strength, 
and that therefore phase shifts of up 
to 15 to 20 degrees can be tolerated 
by the intercari ier receiver. That nei¬ 
ther of these problems is serious is 
shown by the ever-increasing nutnber 
of intercarrier receivers on the market. 
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TELEVISION TRANSCRIPTIONS 


Teletranscriptions add variety to pro¬ 
grams of stations outside relay network 

By RICARDO MUNIZ* 



Fig, I—Photographing the monitor. Edge of 
a monitor tube may be seen in the rear rack. 

F or greatest economy in network 
telecai^tin^r, each station in a net¬ 
work must he supplied with the 
program originating at the main 
studio. At present, co-axial aiul micro- 
wave links do not provi<le adecpiate 
service for the major television net¬ 
works. The networks have solve<l this 
problem by recording studio programs 
on film. This film, together with its 
accompanying sound, is sent by air ex- 
Ipress to each netwoi'k affiliate who 
;<loes not get service from the co-ax and 
niicrowavc relay loutes. 

Even where an electronic link is 
available to a network affiliate, it is 
often desirable to use film teletranscrip¬ 
tions either because the cost of co-ax 
service is very much higher than that 
of film, or because of the flexibility of 
programming possible with film. 

Film makes it possible for a station 
to rebroadcast transcriptions of many 
programs otherwise unavailable to it, 
as in cases where the desired program 
takes place either on some other net¬ 
work or at some impractical time on 
its own network. 

At Du Mont we have been working 
on the problem of recording television 
programs on film for a good many 
years. I shall outline the path followed 
and the general results which have 
been achieved, as well as how the sys¬ 
tem is now being used. 

The first attempts at recording tele¬ 
vision programs on film were made with 
a standard silent, 16-mm spring-wound 
camera operating at 16 frames per sec¬ 
ond. With the low light intensity of 
early television monitors, it was neces¬ 
sary to use the fastest film emulsion 
available at that time( approximately 
100 Weston). The nonsynchronous ac¬ 
tion of the camera, combined with the 
synchronous .lO-franie-per-second tele¬ 
vision image, resulted in a film tran¬ 
scription which contained banding or 

•biviHion Mannf?er. Television R<K*eiver Mfir. 
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horizontal lines of over- and under¬ 
exposure caused by the uneven match¬ 
ing of the othl and even television 
fields recorded on each frame of the 
film. 

Next we tried running the camera 
at 15 frames per second with a syn¬ 
chronous motor. This eliminated the 
banding, and recor<led every ‘’other” 
frame of the television transmission, 
thus reducing the resolution or defini¬ 
tion to one-half of the transmitted 
image. It was still impossible to record 
the accompanying sound track on the 
film, since it normally requires 24 
frames per second speed. 

At this stage it became obvious that 
for commercial utilization, recordings 
of the 30-frame-per-sccond television 
picture would have to be made at 24 
frames per second, so that the 16-mm 
film could be projected either in a con¬ 
ventional sound projector for direct 
viewing or a standard projector for 
television rebroadcasting. 

In the next model, the original cam¬ 
era shutter was replaced by a 72-degree 
closed shutter, ami the pull-down was 
accelerated to approximately 42 degrees 
so that it would occur when the shutter 
was closed. The camera mechanism was 





Fig. 2—Example of poor linearity. The circle 
may be distorted horizontally or verticolly. 

not otherwise altered, nor was the oper¬ 
ating speed. This model eliminated the 
recording of 6 frames per second of 
the 30-frame television picture during 
the camera pull-down time and recorded 
the television image at the standard 
.sound film speed of 24 frames. 

This model was a decided advance, 
but left much to be desired in the 
motion and steadiness of the resulting 
images. 


It was then decided to turn the build¬ 
ing of a commercial camera over to the 
Eastman Kodak Company. The result¬ 
ing cameras are shown in Fig. 1, which 
also illustrate the setup for recording 
the television picture on film. It will 
be noted that the camera is focusecl 
upon the screen of a cathode-ray tube 
located in a rack-and-panel mounted 
picture monitor. It is on the screen of 
this tube that the television image ap¬ 
pears and from which it is photo- 
graphe<I. 

Recording equipment 

For continuous lecording of tele¬ 
vision program.^ on film, it is <lesirable 
to employ a double system of operation 
which uses two recording channels. 
Each of thc.se is composed of one spe¬ 
cially designe<l television monitor, 
which repro<luce.s the television pictui e. 
one picture recording camera, and one 
sound-on-film reconling camera. The 
•sound and picture camera.^ should be 
capable of operating 1,200-foot maga¬ 
zines. These provide 35 minutes of re¬ 
conling time and make the system more 
convenient for continuous recording. A 
desiralde acce.ssory is a high-quality 
receiver for recording ofl’-the-air pro¬ 
grams. 

The television picture monitor, from 
which the image is photographed, must 
be provi<led with the composite tele- 
vi.sion signal taken from the main pro¬ 
gram bus of the broa<lcasting station. 
Picture quality is maximum at this 
point. The signal from the telecaster’s 
program bus as well as the air signal 
are generally led into a patch panel on 
the monitor console which Ls also pro¬ 
vided with a sync stretcher (see Radio- 
Electronus, March, 1949, page 24) 
and a stabilizing amplifier. The record¬ 
ing operator thus is able to switch in¬ 
stantly to any combination of line or 
air signals desired. A similar arrange¬ 
ment is used for the sound recording 
cameras. 


Monitor problems 

To record top-quality pictures on 
film, the monitor picture must be per¬ 
fectly steady in every phase of its 
operation. The monitor is therefore de- 
.signed to eliminate—as far as possible 
—any and all possible fluctuations in 
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either picture size, brilliance, linearity, 
or position. To assure this, the high 
voltage is supplietl from a heavily regu¬ 
lated .power supply. The cathode-ray 
tube has a special screen material of 
a very fine grain, and is operated at 
a voltage high enough to reduce to a 
minimum the spot size of the electronic 
beam. This provides the maximum pos¬ 
sible resolution of the picture provided 
by the program bus. 

.Lineorify 

Obviously the linearity of the pic¬ 
ture recorded on the film must be as 
nearly perfect as possible. The film 
will be used by the various affiliates 
of the network throughout the country, 
and any nonlinearity in the picture will 
be reproduced. It is also important that 
the linearity adjustment of both moni¬ 
tors be to eliminate any dif¬ 

ferences in pictui e linearity as the film 
from one camera is flashed to the film 
from the other camera every half hour 
or so to make a continuous recording. 
Effects of poor linearity can be spotted 
very quickly on a test-pattern trans¬ 
mission. This is illustrated in the test 
pattern of Fig. 2. where the perfect 
circle of the normal test pattern is .^een 
as the distorted oval shape produced 
by poor linearity in the horizontal or 
vertical directions, 

very important factor in producing 
eonimercial-cjuality results in teletran¬ 
scriptions is the use of a gainmn control 
(which controls the gray scale in the 
electronic picture) to match the char¬ 
acteristics of the film being used. Fail¬ 
ure to exercise the utmost care in mak¬ 
ing this adjustment will result in pic¬ 
tures with a contrast range which may 
produce either washed-out pictures on 
the home receiver or images consisting 
e.^sentially of chalk and soot. The re¬ 
cording operator’s maximum skill is 
called upon here, A picture with too 
much contrast is compared in Fig, 
with a telcvi.sion image of normal con¬ 
trast. 

For high quality a positive picture 
is used on the monitor; however, a 
negative picture which reduces proc¬ 
essing time—where that is an essential 
factor—can be produced. In using a 
negative picture on the monitor, a re¬ 
verse blanking signal must be generated 
to hide the return trace lines which 
otherwise would be visible in the 
recorded picture. To reduce optical 
distortion to a minimum, a 12-inch 
cathode-ray tulx? is used, but the pic¬ 
ture is held to (> by 8 inches and located 
near the central and relatively flat 
portion of the tube face. This tube is 
customarily operated at 25.000 volts, 
for maximum resolving power. 

The highlight intensity available 
from the cathode-ray tubes in our pres¬ 
ent television monitors is approxi¬ 
mately 150 foot-lamberts. This makes it 
possible to employ a slow, positive type 
of film stock With a Weston rating of 
about 1, if the motion picture camera 
has a lens aperture of f2. 

Operating the equipment 

The picture and sountl camerns in 




the channel being used are started 
simultaneously by a relay system. Syn¬ 
chronous motors drive both units, 
thereby locking together the separate 
picture and sound recordings. Ten sec¬ 
onds after starting, both films are 
foggeti by “bloop” lights, thereby pro¬ 
viding time-registration for making the 
final composite print. 

If both the recording equipment and 
the station are located on the same 
power line, the camera and the tele¬ 
vision transmitter will run synchro¬ 
nously, If they are not, there will be 
a tendency for the lap-dissolve regions 
on the recorded image to creep up and 
dowm at the rate of the difference fre¬ 
quency between the 60-cyele supply 
driving the transmitter and that driv¬ 
ing the camera, A critical adjustment 
of shutter angles will eliminate band¬ 
ing movements. 


Choice of technique 

The reader may w'onder why direct 



Fig, 3—Too much contrast causes effect at 
film recordings of the actual studio 
programs are not made instead of pho¬ 
tographing the image on the cathode- 
ray tube monitor. Obviously, many of 
the critical factors encountered in re¬ 
cording from the monitor w’ould thus 
be eliminated. 

You have but to visit a telecasting 
station in operation to appreciate the 
rea.son for this choice of technique. In 
the program control room, you see 
lined up before the console operator 
three or four different images from the 
cameras in operation in his studio. The 
cameramen endeavor to keep a picture 
of air quality on each camera according 
to the prearranged schedule at rehear¬ 
sal. 

The program director decides which 
of these pictures shall go on the air 
at a given moment, in effect, editing the 
program material as he goes along, so 
that the program as it goes on the air 
will show different camera angles, dif¬ 
ferent viewpoints, and the like* and 
will, in general* be a finished, well- 
rounded pioduct in comparison to any 
individual recording which could be 
made wdth a single camera operating 
continuously in the studo. 

Theater televisian 

A modification of the system* using 
25-mm equipment, has been applied to 
theater television. A negative picture 
i.- produced on the cathode-ray tube, 
resulting in a positive photographic 


image on the 35-mm film, on which 
both the picture and sound are recorded 
simultaneously. From the camera the 
film is fed directly into a rapid process¬ 
ing machine, w'here it is developed, 
fixed, washed, dried, and then fed di¬ 
rectly into the projection booth of the 
theater, all in a minute or less from 
the time of exposure. It is then pro¬ 
jected on the theater’s screen in the 
conventional manner. 

Use of teletranscripfion 

Teletranscriptions are now being 
used by transcription affiliates of the 
Du Mont Network in Detroit, Cleveland, 
Los Angeles, Albuquerque, Houston, 
San Francisco, Seattle, St. Louis, Bal¬ 
timore, Salt Lake City, Atlanta, Buf¬ 
falo, New Orleans, Philadelphia, Syra¬ 
cuse, Erie, Dayton. Cincinnati. Mem¬ 
phis, Boston, Milwaukee, Washington* 
and Miami, These recordings include 
both studio programs and sports tele- 
transcribed at Station WABD in New 



left. Compare with normal contrast at right, 
York City, and flown to the transcrip¬ 
tion affiliates according to prearranged 
schedules. 

Ufilizofion 

The teletranscriptions have also 
proven invaluable in gradually improv¬ 
ing thes skill of cameramen, program 
directors, and engineers. Each tele- 
transcription is show'n at least once to 
the cameramen who participated in the 
program, their program directors* and 
the operating engineers of the station. 
At this time, errors in dramatic or 
technical presentation can be noted. As 
their origin is identified, an opportunity 
is provided for constant improvement 
in programs and telecasting quality. 
Such improvement would otherwise 
have been impossible, since it is not 
practical for any one member of the 
team to view the on-the-air results of 
their combined efforts, except by tele¬ 
transcription. 

Incidentally, the teletranscription 
represents a legal record of w’hat w’ent 
on the air and might thus conceivably 
be useful as a legal document. 

The author wishes to acknowledge the 
most active cooperation of Harry C. 
Milholland, Manager of the Teletran¬ 
scription Department of the Allen B. 
Du Mont Laboratories, Inc.; of Com¬ 
mander Mortimer I.ocwi. Division Man¬ 
ager of the Telecasting Network Divi¬ 
sion of this company: and Dr, T. T. 
Goldsmith, Jr,, who directed the re¬ 
search on the te let van script ion project* 


SEPTEMBER. 1949 










34 


Tclevi^oii Ke%vs 




LOOP 


St^rD-pfT 


HOLLOWi 

fiyrDU 

t.OOP 

&up™p.- 


TWiNJ LEAD 


Simplified version of the Voriofenno described in lost monih’s oriicle. 


The Inductive Tronspole Voriofenno introduces some new principles. 


THE TRANSPOIE VARIOTENNA 


Part II —Later models of the new 
television antenna are shown here 


By HUGO GERNSBACK 


I N the last issue I described in detail 
two indoor television antennas which 
I recently designed. The article con¬ 
cluded with the Transpole Vario- 
tenna which used %-inch-thick alumi¬ 
num loops. As it is difficult to bend such 
heavy stock, unless one has access to 
a machine shop, I developed a simple 
model anyone can make at a cost that 
should not exceed $2. 

The photograph shows in detail the 
appearance of this model. Its only 
drawback is that it admittedly does not 
make as good an appearance as the one 
illustrated on page 28 of the August 
issue. 

Fig. 1 shows construction details of 
a simple version of the improved Trans¬ 
pole Variotenna. For the two metal 
loops, one fixed and one movable, 9 feet 
of stiff brass strip about % by .032 inch 
(No. 20 A.W.G.) is required. The up¬ 
right support is a IT'/^-inch length of 
wooden dowel having a %-inch diame¬ 
ter. The wooden base is 6 inches in 
diameter and 1% inches high. 


The outer (stationary) loop is sup¬ 
ported on the top of the dowel by a 
short length of Lucite or polystyrene 
rod, \ inch in diameter and H inch 
long, drilled and tapped for two 4-36 
machine screws which pass through 
two holes drilled in the outer metal 
strip. A hole is drilled in the center of 
the Lucite to admit a small nail which 
serves as a bearing for the inner ro¬ 
tatable loop, a suitable hole being 
drilled in the center of the inner loop 
at the top for the purpose. 

The two lower ends of the inner mov¬ 
able loop are mounted on a 1^/4 x 2U- 
inch piece of 3/32-inch Micarta (or 
Lucite), drilled for two 4-36 machine 
screws on each side, as illustrated. A 
large hole is drilled in the center of the 
Micarta strip to allow free rotation 
about the dowel. 

The free lower ends of the outer fixed 
loop are held in place by two strips of 
Micarta, 3 32 inch thick, and x 2\ 
inches in size. Two holes are drilled 
through either side of the two Micarta 
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Pig, I—Construction dotolls of voriotenno. 
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strips, so that long 4-30 machine screws 
can be passed through them to clamp 
the metal strip ends, and also to furnish 
terminals (extra units and washers) 
to which connection may be made. A 
wood screw and washer is fastened to 
the wood dowel stick, the screw being 


PIVOT 



Fig. 2—The connections are os shown above. 


passed between the two Micarta strips 
so that they cannot turn. 

It being undesirable to bring one’s 
hand too close to the inner movable 
loop to rotate it, fit a Micarta or Lucite 
handle to the support of the movable 
loop, as the photo shows. This handle 
is fastened on the two 4-36 screws 
clamping the metal loop to the Micarta 
support strip. 

The spacing between the two metal 
loops should be V*} inch, the space be¬ 
tween the fixed and rotor loops at the 
base being regulated by a couple of 
hrads driven into the dowel stick. 

The diagram of connections for the 
antenna is shown in Fig. 2, The leads 
from the TV set are connected to o/jpo- 
site ends of the inner and outer loops, 
as shown. This is the Transpole hookup. 
The remaining free ends of the two 
loops are connected to a short hig 
switch, as shown in the diagram. The 
lead wire used to make the connections 
to the loops and the switch, and also to 
the two terminal posts, should be flex¬ 
ible insulate<l stranded wire. 

Keep leads short! It is best to drill 
two holes in the ba.se to accommodate 
two Lucite tulx's and to pass the an¬ 
tenna leads through these. The two 
.spring binding posts are best mounted 
on a piece of Lucite or Micai'ta. 

On the Variutenna the foin* lower 
ends of the riblions are the hot points. 
Placing your hands oi* arm inside the 
loops may throw out the television im¬ 
age entirely. 

In tuning, it will be found that there 
is usually one best position for a given 
station. The switch also is important 
because on some stations reception will 
be much improved in one position or the 
other. 

Inductive transpole variotenna 

A somewhat different Variotenna 
also has given excellent results, perhaps 
even a little better than the two Vario- 
tennas described before. 
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The principle remains the same, ex¬ 
cept that the inner, variable loop is no 
longer a single conductor, but is formed 
of two separate spiral brass coils, each 
mounted in a semicircle as the photo 
shows. The two sections, thercfoi*e. 
form almost a complete circle. The di¬ 
ameter of the coils is approximately 
inch, and the turns are spaced U 
inch. Each coil contains 1 1 *4 feel of 
Xo. 10 A.W.G. hard brass wive. This 
is a very heavy wire, and a machine 
shop (or a lathe) is needed to wind 
the coils. Use a V 4 -inch spacer to keep 
the turns apart when winding. 

The inner loop, made up of the two 
coils, is supported at top and bottom 
by passing the coils through a vertical 
Lucite tube measuring 1 inch in diame¬ 
ter and 18% inches long. This tube 
turns to rotate the inner loop. 

There is also a horizontal supporting 
rod (%-inch Lucite, 17% inches long) 
which supports the ends of the two 
coils. A switch in the center of the 
Lucite tube shorts or opens the Trans¬ 
pole connection, as shown in the con¬ 
necting diagram (Fig. 3). 

Like the other models the rotatable 
double loop swing.s around its center. 
It can he carefully adjusted by a small 
Lucite handle attached to the large Lu¬ 
cite tube. A %-inch-diameter Lucite 
rod, 18% inches long, supports the top 
Lucite cross bai’ ( 2^4 inches long x ^4 
inch wide x V 4 inch thick) to which 



Fig. 3—Wiring for the Inductive Tronspole. 

the stationary loop is fastened. A pin 
or bearing is fitted in the crossbar and 
also the base, on which the central Lu¬ 
cite tube turns. 

The connecting wires from the two 
sections of the loops are cemented to 
the central horizontal rod, and then are 
conducted through the main Lucite tube 
to the base of the antenna, where they 
are connected to the flat lead-in. 

Encii-cling the i-otor loop is a flat 
sti’ip of No. 2i) A.W.Ci. brass 1 inch 
wide and 18% inches in diameter. This 
.'itrip is attached to Lucite in.'^ulators 
mounted on the wooden base. 

It should be noted that #<# eh rf rival 
eoanretion*t an^ wade to the outer /o«p. 
The two sect ions (/ the rotor lonj) end 
in screw connections mounted on Lucite 
pieces, which in turn are secured with 
machine screws to the hoi'izontal rod. 

This antenna worked ve'. y w'ell when 
tided in a numlier of poor locations in 
New York. In many cases it was not 
only possible to bring in stations nor¬ 
mally difficult to get on an indoor an¬ 


tenna, but “snow” and “ghosts” could 
be eliminated readily. 

A model of this Variotenna was 
tested by Messrs. Matthew Mandl and 
Edward Xoll of Temple University, 
In Mr. ManclTs report he said: 

1 have just completed checks on 
your new’ indoor loop antenna 
[ihe one illustrated in Fig. 3 ] 
and find it has characteristics 
which ditfei- materially from your 
original one [that of Fig, 1 an<l 
ii.'i countei'part in the August is¬ 
sue]. The first thing I noticed 
was that may iw a at pickup for 
the antenna is from the ends of 
the hnfps-^titd not broadside, 
[See Fig. 4.] This type of pick¬ 
up is the same as that procured 
from the ordinary loop antenna 
in a table radio—with the edge 
of the flat loop pointed toward 
the station. It is also similar to 
the way direct ion-finding anten¬ 
nas work. 

With your first antenna [Fig, 

1 ] it was difficult to a.ssign a pat¬ 
tern configuiation to it because 
the two loops were positioned in 
various ways for different sta¬ 
tions. With the present one, how’- 
evei’, the pattern characteristics 
are pretty definite. 

I also found that on the low- 
freijuency channels the antenna 
worked best when the inner 
[rotor] loop was displaced slight¬ 
ly in plane from the outer. That 
is to say, I had to tui n the inner 
loop about 5 degrees with respect 
to the outer for maximum pickup. 
Orientation was rather critical, 
and in the same general plane 
anywhere within the room. This 
would indicate that the antenna 
is less susceptible to room reflec¬ 
tions than others would he. 

On the higher channels I found 
that best reception w’as when both 
inner and outer loops were in the 
.'^ame plane. 

With respect to gain, I would 
say that it is very good and about 
equal to youi' former antenna— 
though it seems that there is a 
slight gain increase with this 
antenna on the lower channels. 

The only problem with this antenna 
is that it is difficult to construct in its 
piesent design. Perhaps other experi¬ 
menters will be able to simplify it. 

It should be noted that in this par¬ 
ticular model it is 4ibsolntelg necessunj 
that the ftme aoinertinns be in the hor~ 
iziHita! tdane. If the antenna is turned 
around so that the connections are t«ip 
and bottom, it will woi*k poorly. 

I i^lKiiihl be wvy happy to hear from 
ihoM* who have tried the vari(Mi» inorl- 
<•1?, of the TVaii^p<de \ arioteiiiia. 



Fig, 4—Inductive Transpole field pottern. 
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Citizens Band Opened To 
Pnbiie for Regniar Use 

A survey of the netv rates governing 

4S0-470-tnc operation and equipment By JULIAN P. FRERET 


D O you want to chat with your 
neitrhlmr down the street, or 
operate a model airplane by re¬ 
mote control, or open your fja- 
rafxe doors without Kc'ttin^^ out of the 
car? The Federal Communications Com- 
tnission has just "taken the wraps otf*‘ 
the citizens band, providing for these 
and other uses on a rejjular basis. In 
the past, transmitters desij^ned for the 
4ni)-47(>-nieKaeycle hand were author¬ 
ize I only under rules proverninpr ex- 
peri merital radio stations, and were 
accorded "experimental" status. Xow 
new revise<l regulations have been is¬ 
sued for stations in the citizens radio 
service and a simplified application 
form adopted. 

Under the new rules, which went 
into effect dune 1, applicants may re¬ 
quest permission to construct and op¬ 
erate a station in the citizens radio 
service, without making the showin^rs 
I’oquired for a preneral program of ra¬ 
dio experimentation. In simplest terms, 
this may mean the difference between 
getting a license quickly and expedi¬ 
tiously and the comparatively complex 
requirements heretofore in effect; it 
might even mean the difference between 
getting a license and not getting one. 

The new regulations will remain valid 
until modified or amended by the Com¬ 
munications Commission. No significant 
modifications for the 4fi0-470-megacycle 
band are now contemplated. The new 
application form (a.single card instead 
of the multipaged form in use when all 
stations in the band were classified as 
*‘ex peri mental" under the old rules) be¬ 
came effective simultaneously with the 
revised i'ule<. These new rules have 
been designated Part Pd of the FCC’s 
I'cgular series of regulations. 

Although several features of the old 
procedures have been retained in Part 
li), many changes have been made. The 
most signifi ’ant departure from the old 
method of license application is in the 
streamlined han<lling of requests to use 
equipment (transmitters 
which have been tested and approve<l 
by the FCC). It is still ne('essary to 


receive a ‘'construction permit^’ as well 
as a station license, but for type-ap¬ 
proved equipment the single application 
cai’d is sufficient for the issuance of a 
license. Operators using type-approved 
equipment receive cl ass-A licenses. If 
the ai)plicant has constructe<l his own 
transmitter or modilieil one originally 
do.signed for other purposes, it is classi¬ 
fied as Opei'ators of this type 

of equipment receive cla.ss-B licenses. 

For the issuance of a class-1> license 
permitting operation of composite 
equipment, a person must file a copy 
of FCC Form.s 505 and 40.‘i and a 
‘’technical showing" (including meas¬ 
urements and data purporting to show 
that his composite equipment is capable 
of strict compliance with the technical 
requirements—especially as concerns 
fi'equency deviation—of the citizens 
Ra<Iio Rules). If the technical showing 
is approved by the Commission and the 
station license issued, no additional 
commercial or other operator’s license 
is required for a citizens radio station 
not using manually operated radio* 
telegraphy. That is, no other license is 
required for the actual opryaftoit, i.e., 
communication and use of the station. 

Adjustment of any citizens band 
transmitter, which affects the output 
charactei’istics, such a.s frequency, per¬ 
centage of modulation, etc., must be 
made by or under the supervision of 
the holder of a first- or second-class 
commercial radiotelephone or ra<lio- 
telegraph operator's license. The pur¬ 
pose of this is fairly obvious: an un¬ 
skilled person may use his set for the 
purpose intended, provided he does not 
manipulate its controls in such manner 
as to put f[ out of the frequency band, 
overmodidate it. or e'’'‘n injure himself 
bv electrical shock. Tbi*: provision of 
the citizens rules is designed to insure 
in a measure that the equipment will 
lie operated according to the rules. Note 
also that only a licensed commercial 
operator can service citizens band 
transmitters or transceivers. 

Users of transmitters which have 
been tested and type-approved by the 


FCC need not worry about a<ijustment 
or misadjustment of their apparatus. 
One of the conditions under which a 
certificate of type approval is issued 
is that the set be sufficiently tamper¬ 
proof to prevent its being operated in 
violation of the engineering rules for 
the service. St> far, only one set has 
been approved—that manufactured by 
the Citizens Radio Company of Cleve¬ 
land—but more are expected as tiu* 
citizens band comes into general use. 
In time to come, the average radio 
fan will no doubt be able to buy an ap¬ 
proved transceiver in any department 
or sporting goods store. 

A mobile service 

Unless a specific request is made that 
a station he designated as “fixed," all 
transmitters will be considered mobile 
and may be operated at various loca¬ 
tions. The reason for this becomes ap¬ 
parent when one considers the FCC’s 
requirements for radio operator's li¬ 
censes: A mobile station in the citizens 
radio service may genci-ally be used 
without an operator’s license, provided 
voice modulation is employed; a fixe<i 
station requires an operator's ticket of 
the second class or better. 

Up to the adoption of the new regu¬ 
lations, interest in the citizens band 
was slow, and only about 150 licenses 
had been granted. Inquiries of all types, 
however, vastly outnumliered applica¬ 
tions. No doubt the new simplified rules 
and the increased availability of equip¬ 
ment will skyrocket the number of per¬ 
sons getting on the air on 4G0-470 meg¬ 
acycles. 

First publicized appi’oximately two 
years ago, the citizens ra<iio service was 
accorded I’ecogn’tion of a sort in late 
1047 when the FCC e.stablished techni¬ 
cal and engineering standards for sta¬ 
tions to be ultimately license<l on a 
regular basis. From the time of its con¬ 
ception until June 1 of this year, the 
citizens hand was on an experiment'll 
basis, and all operations were strictly- 
in accord with the I'ldcs governing ex- 
perniental stations. The FCC now' ap- 
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parently feels that the period of experi¬ 
mentation is over and regular opera¬ 
tion may be permitted. 

Equipment for 460-470 me 

As manufacturers make new equip¬ 
ment available, it is expected that a 
great deal of home-built composite ap¬ 
paratus will be relegated to the spare 
parts corner, and that the newly engi¬ 
neered transmitters and receivers will 
make for better, more effective use of 
the band. Except for experimental de¬ 
velopment of new mobile equipment, 
virtually all work in the 460-470-meg- 
acycle region has been done with modi¬ 
fied war-surplus gear. In particular, 
the BC-645, an airborne transponder 
for IFF use, has been pressed into 
service on the citizens band and used 
with varying degrees of success in 
many localities. These sets are still 
available in the surplus market at 
prices ranging from $7.50 to $20.00, but 
require modification before they may be 
used for voice communication on the 
460-470-megacycle frequencies. From 
time to time, modification details have 
been published in various periodicals, 
and many surplus houses furnish data 
sheets with the purchase of equipment. 
Anyone may purchase and rebuild or 
modify a BC-645 without a license of 
any sort, provided he does not put it on 
the air where it may interfere with 
other communications. Further, anyone 
without a license may turn it on and ad¬ 
just it within the confines of a shielded 
room or space. However, when this 
modified set is to be turned on and ad¬ 
justed so that actual radiation in space 
will occur, then a licensed commercial 
operator must effect the adjustments. 

The BC-645 may be modified to com¬ 
ply with the engineering standards of 
the citizens radio service; but these 
changes may be extensive, and a com¬ 
plete redesign of the set might prove 
more practicable. A BC-645 that has 
been modified and licensed (class-B li¬ 
cense) and that has been properly ad¬ 
justed by or in the presence of a li¬ 
censed operator may then be operated 
by an unskilled person who has a citi¬ 
zens band license. 

Not a long-distance band, the citizens 
frequencies have been allocated with a 
view to providing reliable communica¬ 
tions over several miles and a minimum 
of interference between stations in the 
citizens and othcM- radio services. Under 
favorable conditions, transmissions may 
be received over longer ranges. In rea¬ 
sonably open country, line-of-sight char¬ 
acteristics of the frec|uencies used play 
a dominant part, and trees and biiild- 
ing.s may attenuate the signals seri¬ 
ously. Experiments and tests seem to 
indicate, on the other hand, that in ur¬ 
ban areas reflections from buildings 
and other objects fill in the shaded areas 
and provide communication compara¬ 
ble to that furnished by ordinary v.h.f. 
transmission. As the higher frequencies 
find more widespread application, more 
practical data will become available on 
the capabilities of the band, and reli¬ 
able ranges may be revealed greatly in 
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excess of those expected. 

Licenses for citizens radio stations 
will be issued for a period of 5 years 
from the date granted, and the regis 
tration number appearing on the li- 
cen.se form will serve as the “call” of 
the station. In addition to being a citi¬ 
zen of the United States, anyone plan¬ 
ning to operate in the citizens band 
must be IS years of age or older. Code 
tests or other examinations are of 
course not required, except in special 
circumstances, such as for the use of 
radiotelegraphv or code signals in.stead 
of voice modulation. 

Plethora of applications 

And what can John Citizen use his 
station for? With two or three note¬ 
worthy exception.^, for almost any¬ 
thing! He cannot use it to carry enter¬ 
tainment material of any kind either 
directly or indirectly; the FCC thinks 
one regular broadcast band is enough. 
He cannot use it for direct transmis¬ 
sion through public address systems, 
for, since the citizens’ band is on a 
come-one-come-all, catch-as-catch-can 
basis, with no protection against inter¬ 
ference from other citizens stations, a 
crowd may be disappointed when Aunt 
Minnie down the block comes in full 
blast just before the winning touch¬ 
down! Neither can a station be used for 
warning or control purposes requiring 
continuous operation of the carrier; 
interference would be too great if many 
stations were on the air continuously. 
Further, citizens radio stations are not 
permitted to carry communications for 
hire. 

It is not possible to determine before¬ 
hand exactly what does or does not 
constitute a communication for hire, 
and the FCC will probably have to 
determine each case from the facts. 

The list of uses to which citizens sta¬ 
tions may be put grows daily. In addi¬ 
tion to applications in fire and burglar 
alarms, applicants may well consider 


garage door openers and other auto¬ 
matic control devices about the home, 
automatic warning devices for hunters, 
remote controls for model airplanes, 
boat? and cars, baby tenders and of 
cour.<e all manner of communications 
fiom home to office to car. 

As the number of functioning sta¬ 
tions grows, the different types of op¬ 
eration will grow apace. A temporary 
restriction, however, has been placed on 
the band by the FCC. Until a compre¬ 
hensive study can be made, and a plan 
adopted, tho.se would-be users who may 
be eligible for licensing in some other 
radio service will not be granted citi¬ 
zens authorizations, thus excluding po¬ 
lice, industrial, fire, aircraft, and other 
services with assigned bands. 

Although technical standards remain 
unchanged from when the Experi¬ 
mental Rules of the FCC were appli¬ 
cable, they will be of interest to any¬ 
one considering getting on the air on 
460-470 megacycles. Two classes of sta¬ 
tions are permitted, A and B. The 
former must maintain a frequency tol¬ 
erance of .02Vf of the frequency on 
which the transmitter is adjusted to 
operate, and may be used anywhere in 
the band. The powder input to the plate 
circuit of the final amplifier tubes may 
not exceed 50 watts, except on fre¬ 
quencies of 462-468 megacycles, where 
it is 10 watts. Class B stations are as¬ 
signed a frequency of 465 megacycles, 
and all operation must be confined to 
within -i- or — .4'v of that frequency. 
Maximum input for class-B stations 
is 10 watts. Maximum modulation 
percentage for amplitude-modulated 
stations is lOOVf, and self-excited 
oscillators are limited informally to 
307f in accord with Commission engi¬ 
neering practice. It is expected that 
under the new rules and as the citi¬ 
zens band becomes increasingly popu¬ 
lar, operators will be required to 
observe all technical requirements 
strictly. 



Dovid Crondoll. outhor's co-experlmenter, modifies a surplus 6C 645 for the citiiens borid. 





Tlie»rv mill KiMiiiieeriii;i 




MICROWAVES 


Part V—Special sections of wave^ 
guide are employed as transformers 


By C. W. PALMER 


I X addition to the impedance trans¬ 
formers used in microwave installa¬ 
tions mentioned in a previous in¬ 
stallment of the Microwave series 
(which usua’ly take the form of cavity 
resonators) there are also transformers 
which permit: changes from one type 
of wavepruide to another; one mode to 
aiiother; from wavejruide to co-axial 
line. 



Fig. I—Taper section changes shape of guide. 

One example is in chaiifrinp from the 
lowest mode of one size ^uide to the 
lowest mode of another as between tlie 
TEi,(> mode in rectan^jfular wave^ruide 
to the TEi.i mode in circular pruide. 
It is usually advantageous to use the 
lowest mode of a wavepruide which ex¬ 
plains why so much of our discussioji 
i.s based on the TEi.n mode in rec- 
tan^:ular puide. (An exception to thi.s 
rule is in the use of rotary joints to 
permit rotatinp: an antenna through 
:{(>(! deprrees or through a desired wide 
angle.) 

In changing from rectangular to cir¬ 
cular guide a tapered section is gen¬ 
erally used because a taper can in¬ 
clude a gradual transformation of 
shape as well as size, as demonstrated 
in Kig. 1. 

A tapered section is used to trans¬ 
form from a rectangular guide of one 
size to one of another. The length of 
the taper determines the reflection in¬ 
troduced. In general the longer the 
taper the better, though short tapers 
can be u.scd if the length is carefully 
cho en. Fig. 2 shows how standing- 
wave ratio decrea.se' in an oscillating 
fashion as taper length is increased. It 
can he seen- -as an example—that a 
ratio of ta’ er length to wavelength of 
(hP8 is as good one of whereas 

a ratio of 1.2 introduces a standing- 
wave ratio of l.CO compared to 1,03 for 
the long taper or the carefully chosen 
short one. 

A long taper is less frequency-sensi¬ 
tive than a short one and therefore is 
usually preferable. 

The second type of traiisformation 
is from the lowest mode of one size of 
guide to a higher mode in another, for 


example, from rectangular guide TEi.o 
mode to round guide TMn,|. 

The main consideration here is that 
if a junction is formed between two 
kinds of waveguide, one of which will 
operate in more than one mode, then 
it must be considered that a// the prop¬ 
agating modes will he set up at the 
junction. 

To cor ect this it is desirable to con¬ 
st ruct t!:e junction so that the desired 
ir.ode is excited at a higher level than 
the unwanted ones. F’urther preference 
for the de-ired mode can then he in¬ 
troduced by the u.se of filteiv such 
resonant rings, dipoles, etc,, to limit 
activity of the undesii'ed modes, and 
by the use of an inductive window 
near the junction to match the guide 
to the desired mode. 

Fig. 3 shows several examples of the 
above matching, using matching .stubs, 
dipoles, and resonant lings to produce 
the desired results. At a are shown the 
stub and ring with the stub length 
equal to one-half wavelength and the 
position of the ring one-(iuarter wave- 
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Fig. 2—Length of taper determines the s.w.r, 

length for the TFi.r mode. This re¬ 
sults in suppressing the TRi.i mode 
and supports the TMo.i inode in the 
round guide, A matching diaphragm 
completes the transformer. .\t b the re¬ 
lation of diameter D| and I)^ with the 
stub and diaphragm suppresses the un¬ 
desired, and supports the desired, mode. 




Fig. 3.—These are waveguide transformers used to match circular guides to rectongulor ones. 
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At c au adjustable stub is used while 
at d an adjustable dipole suppresses 
undesired modes. 

Wave guide to co-ox 

The third type of transformer is 
from wavejruide to co-axial line or the 
reverse. P>cn though we have shown 
that the w'aveguide is preferable for 
tret^uencies above a certain point \n 
the microwave rejrion <sec Part 1) 
there are occasions when it is neces¬ 
sary or desirable to feed a siprnal into 
or from co-axial line and connect this 
to a waveguide ciiTuit. One case of this 
i>i in coupling magnetron tubes with 
co-axial feed to waveguide circuits. 

Fig. 4 .'^hows several ways of trans¬ 
forming from waveguide to co-axial 
line. At a is shown a probe feed in 
which the center conductor of the co¬ 
axial line projects into the broad face 
of tfic r ectang rlav waveguide approxi¬ 
mately a (|uarter wavelength. The end 
plate of the waveguitle being approxi¬ 
mately a (juarter wavelength from the 
probe, all power is radiated and a<lds 
in phase with that radiated directly 
down the guidi-. 

.At 1) is a modification of the system 
at a, hut a ”d<iorkn(d)” is substituted 
for the probe for higher power. 

.At c ami d arc two f<»riTis of stub 
roupling. A tuneil probe projects 
through the waveguide into a stub that 
provi<les a large coitpling loop linking 
all the flux hetw<‘en the co-axial center 
conductor and the waveguide end plate. 
The type shov n at d provides an ad¬ 
justment of the gap between the outer 
conductors to permit maximum cou¬ 
pling. 

Rotary joints 

.A specialized form of waveguide 
transformer is the rotary joint uso<l to 
permit antennas to rotate through wide 
angles, yet pn vent discontinuit»es that 
would rob power f?*om the circuit. See 
the photograph on this page. 

The rotary joint provides a rotatable 
linkage that is symmetrical regardless 
of the angle of rotation and thus does 
not introduce strong reflections at oire 
angular position and weak ones at an¬ 
other angle. 

To obtain this axial symmetry, the 
TMo.i mode in ciTcular guide is u.s- 
ually u.sed since thi.< is the lowest mode 
with the desi»'cd characteristic. In its 
most common form, rectangular wave¬ 
guide fed at TEn.i mode is trans¬ 
formed in the rotary joint to TM,>.i 
in circular gui<le and thus connecterl 
to the antenna rotary elements. .An¬ 
other commonly used rotary joint util¬ 
izes a short s ction of co-axial line con¬ 
necting two rectangular wave<ruides. 
The center c<mductor of this co-axial 
line projects into the guide of the ro¬ 
tary antenna at one end and intf) the 
waveguide from the transmittei’ at the 
other. 

Succeeding parts of this microwaves 
series will: eoritinue the di.-cussion of 
the waveguide apparatus; take up cir¬ 
cuits and systems for transinitting and 
leceiving using the apparatus we have 




discussed; review the types of antennas 
ir.sed for microwave frequencies; take 
up a study of microwave test eciuif)- 
nient and methods of making measure¬ 
ments, and the problems of measuring 
power at these intriguing microwave 
f rc(iuencies. 

On p. 47 of last month’s installment 
(numbered par, G) we .stated that *'the 
wavelength in a waveguide ... is al¬ 
ways greater than in air.'’ This state¬ 
ment is correct, and the following ex¬ 
planation may clarify it: 

There are two velocities of energy 
piopagation in a waveguide, namely, 
group velocity and phase velocity, 
(iroup velocity is less while phase 
velocity is greater than in free space. 
Group velocity refers to the propaga¬ 
tion down a guide and must be less than 
in free space because the waves do 


.Applicatioihs are now' being accepted 
by the Board of U. S. Civil Service 
Examiners for the Potomac River Na¬ 
val (’ommand in Wa.shington, !). C., 
for positions as electronic scientist in 
various Federal agencies in Washing¬ 
ton, D. C., and in the states of Mary¬ 
land, North C'arolina. Virginia, and 
West Virginia. Most of the positions to 
he rilled are in the Bureau of Standards 
of the De’^artment of Commerce and 
in activities within the I’otomac River 
Naval Command. 

Salaries for electronic scientists 
range from $*1 727 to No writ¬ 

ten test is required. To qualify, appli¬ 
cants must have completed a four year 
Ci)llege cour.-e with major study in a 




Fig. 4—Four waveguide-to-co-oxiol sections. 


not travel directly down the inside of 
the guide. They are reflected from one 
si<le of the guide to the other in zig-zag 
fashion. Thus the length of their path 
is the angular length instead of the 
axial length. As the operating fre¬ 
quency is increa.se<I above the wave¬ 
guide cutoff fixuprency, group velocity 
approaches (but does not reach) the 
velocity in free space. 

Phase velocity is the product of fre- 
(|uency times wavelength. The wave- 



Courtesi/ Dr Moruay itudtl 
Commercial rotary unit for rectangular guide. 

length in a waveguide is actually the 
distance between two planes of the 
same phase perpendicular to the direc¬ 
tion of propagation. In a icarvgnidc 
this is loKf/rr than in free s/mrr be¬ 
cause of angular re flee f ions. The ap¬ 
parent velocity is therefore greater for 
pha.-e velocity than in free space. 


field of physical science, mathematics, 
or engineering, or have had four years 
of scientific or technical experience in 
one of these fields. In addition, appli¬ 
cants must have had from one to four 
years (depending on the grade for 
which application is made) of profes¬ 
sional scientific or engineering experi¬ 
ence which included at least one year 
of electronic research and deve’onmen- 
tal work. Provision is made for the sub¬ 
stitution of appropriate graduate study 
for two years of the required experi¬ 
ence. 

For complete details on the require¬ 
ments to be met for these positions, 
consult Announcement No. 4-34-4 (49) 
at any first- or second-class post office. 
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Assembled photoelectric relay has no wired connections except tor line cords and capacitor. 

Paint Your Own Printed 


P RINTEO-circuit experimontinjj: has 
spread from the manufacturers’ 
research department to the work 
bench of the individual experi¬ 
menter. 

The exciting possibilities of pocket- 
size radios, hearing-aid receivers that 
can he placed in the user’s ear, and 
even a functioning wrist ra{lio have 
been described vaguely in technical 
publications. They leave the reader 
with an intense interest, but with no 
realization that he, himself, can build 
any of them. References to the actual 
methods of manufacture of commer¬ 
cial printed circuits discourage the 
average radio experimenter; they re¬ 
quire high-temperature baking equip¬ 
ment, accurate stencil screens with 
their associated e<)uipment, and con¬ 
ducting an<l resistance pastes, many of 
which are specially prepared for the 
particular circuit being printed. 

Now, the college engineering depai't- 
ment, the indivi<lual experimenter, the 
service technician, ami the engineei* 
whose company cannot economically 
maintain the experimental equipment 
ami develop tln^ generally unobtainable 
paints, may adapt printed circuits to 
their own interests and needs with the 
helj) of kits containing all the paints 
needed for experiment, repair, and de¬ 
sign. The paints may be applied with an 
artist’s brush or ruling pen. eliminat¬ 
ing the expensive equipment requires! 
for application by mass-production 
methods. The paints cure by air-drying 


* I’rc^ident, Microcircuits Co.. New [tutTalo, 
MichiKun 


in a few hours or Ijy mild heating in 
any gas or electric oven. 

A sampte circuit 

A relatively simple phototube cir¬ 
cuit was selected for demonstration of 
painted circuits by representatives of 
the Microcircuits Company because, 
relatively easy to hand-paint in the 
<iuantities needed, it shows that con¬ 
cluding paints will handle reasonably 
large amounts of power and that the 
resistors may be painted easily in a 
wide range of resistances and wattages. 

Pig. 1 is the circuit diagram. Briefly, 
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Fig. I—Schematic ot the phototube circuit, 

the operation is: The line-cord resistor 
R4, the bb-volt heater, and the printed 
self-bias resistor R5, are selected to 
limit the he:iter current to 0.15 am- 
pei'e. the rated value. By Ohm’s law, 
the total heater-circuit i‘esi stance is 

R1 -f R heater i R5 = ohms. 

^ I Heater O.IS 

Application of the same law to the 


New kit of paints al¬ 
lows (‘xperiiiieiilers 
and developiiienl en¬ 
gineers l<» make tlieii* 
own printed eireuits. 
obviating need for 
speeial e(|iiipnieiit 


By ROBERT F. BRADLEY* 


Circuits 


heater gives its resistance as XiO ohms. 
From a previous knowledge of the pho¬ 
totube’s charactei’istics, it was decided 
to use a bias voltage of approximately 
-20 volts. With this value and the 
heater current of 0.15 ampere, the bias 
resistor was calculated to be 130 ohms. 
This leaves 300 ohms. A 300-ohm line 
cord was therefore used. 

The control grid circuit consists of 
Rl, the phototube, and R2, all in series. 
The phototube not only permits a flow 
of current approximately proportional 
to the light striking its active surface, 
but acts as a recti her as well. The cur¬ 
rent passed by the tube controls the 
signal or grid voltage across R2. Since 
both the heater and grid circuits are 
jiriniarily resistive, the voltages across 
R2 and R5 are in i)hase. When R2 is 
carrying only the small dark current 
of the phototube, the grid will be driven 
negative by almost the entire 20 volts 
(etfeetive) devel((ped across It5. 

When the tube is rendered conductive 
tty light, the voltage between catliode 
and grid will be the diflVreiice between 
that aei’oss R5 and 112. and will be less 
than 20 volts negative. This results in 
increased current flow through the 
plate circuit and relay coil. R3 was 
chosen to limit the jilate current to the 
maximum acceptable value of -4 ma. 

The relay has a 5.()00-ohm coil and 
operates on approximately 1.0 nia. 
Since it is very sensitive and the cur¬ 
rent through its coil is rectified half¬ 
wave a.c., the 2-Mf electrolytic capacitor 
Cl was addetl to smooth or filter the 
relay-coil current and prevent chatter. 
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As painted, the circuit does not have 
maximum sensitivity. Instead, it was ar¬ 
ranged—for demonstration purposes— 
to provide an oscillating system with 
the lamp which was controlled by the 
relay contacts. Since the normally closed 
set of contacts is used, the lamp is nor¬ 
mally on. Its light strikes the phototube, 
which actuates the circuit and opens 
the relay contacts. When the contacts 
open, the light is extinguished and the 
grid voltage, and therefore the relay 
coil current, droi>s. This allow's the con¬ 
tacts to close, the light to go on, and 



the cycle to repeat. To make a more 
orthodox circuit, insert a bell, lamp, or 
other warning device where the present 
exciting lamp is connected in the cir¬ 
cuit, and use an independent lamp for 
the exciting source, as in the hookup 
show'n in the photo at the head of this 
article. 

Circuit layout 

A tiial .step F'receding the layout wa.s 
to assemble all the large circuit ele¬ 
ments which could not be printed, ar¬ 
range them on a sheet of paper, and 
draw connecting lines between them. 
Since crossing lines require extra time 
to con.struct, an arrangement (Fig. 2) 
which avoided them was selected. 

Resistor dimensions 

Next the space requirements and di¬ 
mensions of the painted resistors were 
determined vr'iih the aid of tables from 
the manual Design and Repair of 


TABLE I 


Lew-Resistance Paint R11 (One Thickness) 
(60 to 4.000 Ohms) 


Width 

Inchest 


Length In Inches 
(Resistance Values In Ohms) 
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.500 
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72 

lU 
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H 

1 1 
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3 4 

4 2 1 
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63 
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)H7 
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1 

1 2 

2 5 

3 7 

.5 0 

; 6 2 
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S 7 

10 0 


Printed Circuits, a Microcircuits publi¬ 
cation sold with the kit of circuit paints. 
Tables I and III are reproduced here. 

In each table the resistance and watt¬ 
age for a given resistor are found in 
the square located at the junction of 
the horizontal column (its width) and 
the vertical column (its length). The 
upper number in the square is the re¬ 
sistance; the lower number, wattage. 

Resistance is a function of the width, 
length, thickness, and characteristics 
of the paint used. Wattage is a func¬ 
tion of heat-radiating surface, and is 
nominally taken as 10 watts per square 
inch. This is satisfactory except for 
large resistors, in which slight varia¬ 
tions in thickness may concentrate heat¬ 
ing in certain areas. 

The cu.rent through R 1 and R2 is 40 
microamperes or less; therefore, the 
wattage to be dissipated will be 0.00010 
watt for R 1 and 0.00024 watt for R2, 
R3, with a resistance of 2 megohms and 
a current of not more than 100 micro- 
ampere.s, must dissipate 0.005 watt, R5, 
with a resistance of 1.‘50 ohms and a 
current of 0.15 ampere, must dissipate 
3 watts. It was decided both for illus¬ 
tration and for a large safety factor to 
give this resistor a capacity of 4 or 
5 watts. This was done by making the 
resistor 1 % inches wide and % inch 
long, the length always being taken in 
the direction of current flow. Although 
the table does not show resistors with 
dimensions greater than 1 inch, the 
problem may be simplified by as.-iuming 
two resistors in parallel, one having a 
width of 1 inch and a resistance of 187 
ohms, and the other a width of % inch 
and a resistance of 500 ohms. The par¬ 
allel resistance is 135 ohms, and the 
combined wattage is 5.2 watts. 

The same resistance value may ap¬ 
pear in several places, with different 
wattages, on the same table. We find 
that the 100,000 ohms required for R1 
may be found on Table II (a table similar 
to Table I, but for medium-resistance 
paint R21) in a resistor 1 inch long and 
% inch wide, with a wattage of 1.2, In 
Table III—for high-resistance paint 
R31—resistors % inch by % inch and 
V 4 inch by % inch both have nearly the 
desired resistance. All wattages being 
larger than necessary, the smallest one, 
*-4 inch long by % inch wide, is satis¬ 
factory. 

Again using Table III, a resistor 
inch long and V4 inch wide has a resist¬ 
ance of 0.15(5 megohm, close enough to 
the desired 0.15 megohm for R2. A re¬ 
sistor % or % inch long and % inch 
wide would be satisfactory for R3. since 
both values are close to 2 megohms. R4 
is a ^'O-ohm line cord. 

With the resis»o* dimensions deter¬ 
mined and the tube .socket connections 
located, it was relatively simp’e to draw 
the layout of Fig. 2. It will l)e seen 
that R1 and R2 do not coincide with 
the dimen.sions determined above. This 
is because in the experimental model 
photographed they were painted with 
medium-resistance paint R21 to give re¬ 
sistance values which were too low. 
They were then reduced in size with 


TABLE III 



High-Resislance Paint R31 (One Thickness) 



(40.000 Ohms to 2.500.000 Ohms) 





Length In Inches 



Width 


(Resistance Values In Megohms) 
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sandpaper and a fiberglass era.ser un¬ 
til the lesistances reached values which 
gave the desired circuit characteristics. 
After values had l)een established by 
this technique, subsequent circuits were 



Fig. 3—The board with conducting lines drawn. 




Fiq. A —All the resistors are now "inked in." 




Rg. 5—^The completed demonstration circuit. 
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Tape 


Reeorder Kit 



All items in photograph obove are furnished with kit except microphone and phonogroph disc. 


T ape recorders have now been 
added to the ra<lio e<iuipinent that 
may he built from kits. The first 
available tape-recorder kit, as the 
))hotojrraphs iiulicate, conies in two 
units. One is a tape mechanism consist- 
injr of the necessai y tape-pullin^r equip¬ 
ment, separate erase and record heads, 
and a 10-inch, 78 r,p,m, turntable for 
playing: recor<ls. The other is a five- 
tube recording: and playback amplifier. 
The kit—made by Tapetone Manu¬ 
facturing: Corp, of Brooklyn—is a gren- 
uine postwar job with instructions 
handle<i in the modern style made pop¬ 
ular by television kits. Five larjre 15 x 
22-ineh sheets contain the wiring: in¬ 
structions for the amplifier. Each shows 
only part of the total wiring:, thus pre¬ 
venting: crowding: of leads on the wiidng: 
diag:ram. Three smaller sheets (11 x 15 


inches) carry the parts list, schematic 
diag:ram, and a front-chassi.s perspec¬ 
tive drawing: of the completed ampli¬ 
fier, Assembly of the tape mechanism 
is explained in five 11 x IS-incli sheets, 
which show the various steps in the 
mechanical assembly and the connec¬ 
tions to be made on leads to the am¬ 
plifier unit. 

Instructions (which run to 28 type¬ 
written pag:es) are simple enoujjli to 
explain the necessity of tinning: the sol- 
<lering: iron to the beginner, and tech¬ 
nical enough to give the mechanisnrs 
frequency-respon,se characteristics and 
correct oscillator <lata for the advanced 
sound technician who wishes to design 
and build his own amplifier. 

The kit contains all parts necessary 
for operation, except the microphone 
and speaker. 


PAINT YOUR OWN PRINTED CIRCUITS 

{('unfUmvil fram ftreriotfs f)ag€) 


painted with resistors having the <li- 
nieiisions computed above. 

With the layout eomplete<l, the next 
step was to Iransfi'r it ti» a suitable 
base upon which to apply the paints, 
I'his was done by placing the layout 
over carl)on paper on a piece of hard 
filler’oaial. The <*ircuit was transferre<l 
{o the !ibe!'boar<l by tracing the lines 
with a hard pencil. 

The silver-paint lines weix* then 
drawn with a fine brush, although for 
narrow lines a ruling pen and straight¬ 
edge give neater results. The lesult is 
shown in P'ig, 

.After allowing the silver to dry for 
about 20 minutes, the resistors wei'e 
painted. They were painted with biin^h 
strokes parailel to the direction of cur¬ 
rent tiow. Fig. 4 shows the board after 
the resistors had been painted. 

Following the <lrying of the resistors. 


the 50H5 and phototube sockets, the re¬ 
lay, and the lamp base were added. 
Their connections were completed with 
drops of silver jiaint and paintetl lines 
running fr(mi the base plate up to the 
terminals of the relay and sockets. 

The result was a circuit which lutd 
no <‘onnocting wires other than thcjsc in 
llie power cord and the, leads of the 
capacitor (^1, which were soldered di- 
rcetly across tlu* coil terminals of the 
relay. 

F'ig. 5 is the completed circuit, which 
is al,<o sliown in the phi>to at the hea<l 
of this article. Xotc that Fig. 5 is the 
oscillating circuit, with the 10-watt 
lamp mounted on the hoard and shining 
through an opening in the sleeve aiouml 
the phototube. In the other photograph, 
a lead is plugged into the socket so that 
th? circuit can he used for controlling 
any desired electrical <levice. 


Perliaps the most interesting feature 
<)f the ecpiipnient is the aiisolute mini¬ 
mum of swit<*hes. Plugs and Jacks ai'e 
used for operations which retail ire col¬ 
lect coincidental setting two switches 
on some recorders. Enthusiasts who 
have recorde<l long pieces with the 
amplifier switch on PL.AY will appreci¬ 
ate this feature. 

The amplifier proper is a high-im- 
petlance input type with two 7C7’s and 
a fiVfi. It uses inverse feedback. The 
plate of the (»Vfi is coupled back to its 
own gri<l through a network contain¬ 
ing a ,0(l05-uf capacitor and two 510,- 
000-ohm resistors, A ,00025-uf capacitor 
is between their junction and ground, 
as shown below. There is a normally 
shorted resistor of 100.000 ohms be¬ 
tween this capacitor and ground. Cut¬ 
ting this resistor into the circuit feeds 
back nio.e highs, thus reducing upper- 
register response. 

The bias-erase oscillator is a 6SJ7 in 
a phase-rotating circuit. Its plate is 
coupled back to the grid through a two- 
res ist<»r, three-capacitor network which 
feeds output signal hack into the input 
in the correct phase to produce sus- 
taineil oscillations. The (oscillations— 
which aie in the order of 30 kc—are 
amplified through a (>Vfi with a 150- 



Removing short from resistor decreases highs. 

millihenry choke in its plate circuit. 
They are applied to the erase head 
through a .01-pf capacitor and to the 
record head through a 100,000-ohm re¬ 
sistor and ,0()025-nf capacitor. 

Design characferistics 

Since some constructors will desire 
to construct or redesign their own am¬ 
plifiers to u.<e with the Tapetone mech¬ 
anism, the instruction slieets contain 
twe pages of design data for those who 
wish to “roll their own." 

learn that tlie amplitier should 
have a rising characteristic of 10-12 dh 
from l.OOO to 8.000 cycles f(n‘ recording, 
and of 4-8 dh both from 1,000 to 8,000 
cycles and from 1,000 to lOO cycles for 
playback. 

A correctly (k*signed oscillator should 
opeiate at from 25 to 35 kc, supplying 
maximum current of 2,5 nia to the erase 
head and approximately 1 ma to the 
record head Due to tiie high impedance 
of the heads a high osciPatur voltage 
(about 4 10 at 25-35 kc) is re(|uire(l to 
drive sufficient current through the 
heads. 
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Fundamentals of 
Radio Servicing 


Part VII — Resonant circuits 

By JOHN T. FRYE 


T uned circuits do for the radio 
enjrineer what j^ood looks do for 
a frirl: they allow him to select 
what he wants and reject what he 
<loes not want—from the available 
alternating: current spectrum. This 
ability to put out the welcome mat for 
a particular frequency and to cold- 
shoulder others is of utmost importance. 
It permits the engineer to “tune** his 
radio circuits, an<l without tuning 
there would be no radio as we know it. 

Since all tuned circuits consist, es¬ 
sentially, of combinations of a capacitor 
and an inductance, their variety is not 
infinite. In fact, they come in just two 
models: the sfrus and the paraUel, of 
which Fig. 1 and 2 are illustrations. 
Note carefully that the two types are 
determined by whether or not the ap¬ 
plied voltage is inserted in series with 
the capacitor and inductance or whether 
both of these circuit elements are ar¬ 
ranged in parallel with this applied 
e.m.f. A parallel tuned circuit is uot so 
named because the capacitor and coil 
are in parallel with each other, but 
becau.se both of these are connected in 
parallel with—or directly across— the 
applied voltage. In a .series circuit, the 
applied current must go through both 
coil and capacitor; in a parallel circuit 
it has its choice. 

Suppose the series circuit of Fig. 1 
is connected across a generator of con¬ 
stant voltage but variable frequency. 
Then suppose we change from a very 
low to a very high frequency. Recall¬ 
ing that the reactance (resistance to 
the passage of a.c.) of a capacitor goes 
down with an increase in frequency 
whereas the reactance of a coil goes 
up, we can see that at a low frequency 
the excessive capacitive reactance pre¬ 
vents much current from fiowing 
through our series circuit. At the high 
frequency, on the other hand, our ca¬ 
pacitive reactanci* <lecreases, but the 
inductive reactance ri.ses sharply and 
still prevents a great deal of current 
from passing. H<>wever, at .some one 
frequency, called the yeaoaant fre¬ 
quency, the reactance of the coil and 
that of the capacitor will be exactly 
equal, and the current will rise to a 
maximum value. 

The reason for this rise in current 
is clear when we remember that ca¬ 
pacitive reactance and inductive re¬ 


actance are opposite in sign and must 
be combined like positive and negative 
numbers in algebra. Remember that a 
capacitor causes the current to rush 
ahead of the voltage, but an inductor 
holds it lagging back after the voltage; 
therefore, when the two are in series, 
the one undoes what the other does. 
This means that at resonance our total 
reactance is equal to the sum of two 
numbers equal in value but opposite in 
sign—or zero. Since the reactances 
cancel, the only thing impeding the 
fiow of current through the series cir¬ 
cuit is the ohmic resistance. 



constant voltage variable FREQ GEN 


Figs. I and 2—The series and parallel tanits. 

The lower this resistance is, the 
higher the current at resonance, as is 
shown in Fig. 3. When resistance is 
increa.sed, it flattens out the current 
peak; hut since the resistance enters 
the picture seriously only in the im¬ 
mediate vicinity of resonance, the 
curves tend to coincide at points re¬ 
moved from resonance and at which 
the capacitive or inductive reactance 
is much greater than the resistance. 

At the resonant frequency, the sizes 
of the coil and the capacitor are such 
that the time necessary for charging 
and discharging the capacitor is e(|ual 
to the time needed for building up the 
current through the inductor and let¬ 
ting it die dowm. The discharging ca¬ 


pacitor sends a heavy pulse of current 
through the coil; and when this cur¬ 
rent dies down, the collapsing mag¬ 
netic field returns this charge to the 
capacitor. Look at Fig. 4. Suppose we 
had a coil and capacitor hooked up as 
in Fig. 2 an<l were able suddenly to 
put a big negative charge on one 
of the capacitor plates, as in 4-a. 
Electrons would immediately attempt 
to flow around to the other plate to 
neutralize the charge and get every¬ 
thing back to normal again. But in 
doing so, they have to flow through 
the inductor. This sets up a magnetic 
field which tries to oppose their pas¬ 
sage. At 4-b we see a big magnetic 
field and no excess of electrons on either 
plate. The current is ready to stop flow¬ 
ing. But now the magnetic field .starts 
to collapse, forcing electrons around 
(still in the same direction) onto the 
bottom plate of the capacitor. By the 
time the field has eollapsed entirely, 
the situation is as in 4-c, and the elec¬ 
trons, now crowded onto the bottom 
plate, start to flow around to the top 



Fig. 3—Resistance effect on series circuit. 
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again, producing the condition of 4-d, 
which is identical with 4-b, except that 
current is flowing in the opposite di¬ 
rection. 

At resonance, ths swapping of en- 
ergy is precisely timed, and heavy cur¬ 
rent is moved through the circuit. At 
frequencies other than resonance, 
things are more or less out of step, 
and the consequent confusion reduces 
the amount of current that can be 
handled. 

A check with a voltmeter across the 
capacitor and the inductance reveals 



Fig, 4—The electron flow in a tuned circuit. 


that a couaiderobiy higher o.e. voltage 
is foHvd across each thnv across the 
eombinatUm of the two. To understand 
how one plus one can equal consider¬ 
ably less than two, remember that, 
although the current through a purely 
resistive resonant circuit is in phase 
with the applied voltage, this same cur¬ 
rent is leading the voltage across the 
capacitor by nearly 90 degrees and 
lagging the voltage across the induct¬ 
ance by approximately the same angle 
—just another way of saying that the 
voltages across the capacitor and the 
inductance are nearly 180 degrees out 
of phase with each other. Voltages 180 
degrees out of phase are “bucking** 
voltages, working directly opposite to 
and cancelling the effects of each other. 
That is why the total voltage across 
the combination of capacitor and in¬ 
ductor can be less than the voltage 
measured across either one of them. 

Let us consider an example: Suppose, 
as is shown in Fig. 5 a 1-henry coil and 
a 7.03-pf capacitor are connected in 
series across a generator that puts out 
100 volts at 60 cycles. Suppose, too, 
that the total ohmic resistance of choke 
and condenser is 100 ohms. Using the 


formulas Xl = 27rfL and X<. = 


27rfC 


to find the reactances of the coil and 
capacitor, respectively, we discover 
(by no coincidence!) that each has, at 
60 cycles, a reactance of about 377 
ohms. Since these two resonances cancel 
each other, only the 100 ohms of re¬ 
sistance impedes the flow of current 
through the circuit. 

Whipping out and applying our 
trusty Ohm*s Law (I=E R-100/100), 
we learn that our 100-volt generator 
will send 1 ampere of current surging 
back and forth through the circuit. 
But the voltage drop across a capacitor 
or coil is equal to its reactance in ohms 
multiplied by the amperes of current 
flowing through it: thus we <iiscover 


that we would have about 377 volts 
across our capacitor and another 377 
volts across our inductance. Believe it 
or not, but you can try it with any 
100-volt a.c. source and a 1,000-ohm- 
per-volt meter! 

Assuming that what we want to do 
v;ith our series tuned circuit is to ob¬ 
tain a maximum flow of current through 
it, our best circuit is the one with the 
least resistance. Since the major por¬ 
tion of this resistance below 30 mega¬ 
cycles is contained in the coil, it fol¬ 
lows that a high-inductance, low- 
resistance coil is ideal. The syml)ol Q, 
used to indicate this measure of merit 
of a coil is defined as the ratio between 
the coirs reactance and its resistance. 
The Q of the coil used in our illustra¬ 
tion would be equal to 377/100 or about 
3.75. Coils used in radio work may 
have Q*s exceeding 100. 

PoroHel circuits 

When our variable-frequency gen¬ 
erator is hooked across the parallel 
tuned circuit of Fig. 2, we find that at 
a low frequency the inductive reactance 
of the coil forms a low-impedance path 
across the terminals. At a high fi*e- 
quency, the capacitive reactance of the 
condenser does the same thing. How¬ 
ever, there is one frequency, again 
the resonant frequency, at which the 
two reactances are equal; at this fre¬ 
quency there is a high impedance to the 
flow of current from the line through 
the parallel tuned circuit. 

Fig. 6 shows the impedance of a par¬ 
allel tuned circuit. Note that it is almost 
an exact replica of the current-curve 
of the series tuned circuit. 

The why of this sharp increase in 
impedance at resonance is wrapped up 
in the fact that the currents through 
the inductive and capacitive branches 
of our parallel tuned circuit are 180 
degrees out of phase with each other. 
While the current is flowing from top 
to bottom through the coil, it is flowing 
from bottom to top through the ca¬ 
pacitor, and vice versa. Actually the 
current is oscillating back and forth 
through the tuned circuit like the bal¬ 
ance wheel of a watch, and this current 
and the voltages it produces are so 
timed that very little current from the 
line is able to flow through the circuit. 

Assume that the generator has built 
up a negative peak voltage on the top 
plate of the capacitor in Fig. 2. As this 
voltage begins to subside, the capacitor 
charge starts to force current through 
the coil and develops an expanding 
magnetic field about that coil. During 
the next quarter cycle, when the line 
voltage begins to build toward a nega¬ 
tive peak voltage on the bottom plate 
of the capacitor, the collapsing mag¬ 
netic field of the coil forces a counter 
e.m.f. of its own onto this plate to 
buck out the voltage from the line. 
When the line voltage reverses itself 
and rushes around to the top plate 
again to see if it cannot get its foot 
in the door there, this counter e.m.f. 
is right back there to slam the door 
in its face: and as long as the circuit 


is tuned to resonance, this exasperating 
voltage produced by the oscillating cur¬ 
rent within the tuned circuit is never 
caught napping. 

The whole thing is similar to,, and 
about as frustrating, as, patting a mir¬ 
ror. No matter how nimbly you move, 
that other guy behind the glass always 
meets your outstretched palm with the 
flat of his own hand! 

There are just two ways to cross up 
this bar-lhe-door-they*re-coming-in-the- 
window routine: One is to detune the 
circuit and thus throw off the timing 
of the oscillating current so that the 
line voltage can sneak some current 
through. The other is to weaken the 
voltage produced by the oscillating cur¬ 
rent by placing a resistor across the 
circuit. The current that flows through 
the resi.stor is dis.sipated in the form 
of heat and so is “lost,** and the re¬ 
mainder of the circulating current is 
not sufficient to produce a voltage great 
enough to buck out the line voltage. 
This effectively reduces the resonant 
impedance peak of the circuit as is 
shown in Fig. 6. Sometimes we delib¬ 
erately “load** a parallel tuned circuit 
with a resistor to make it present a 
more uniform (but lower) impedance 
to an extended range of frequencies. 

While an unloaded parallel tuned 
circuit draws very little current from 
the line, the circulating currents inside 
'he circuit itself are usually high, being 
•uany times the line current. 




iOOa 

7.03 


Fig. 5—Serijs circuit resonates at 60 cycles. 

To review: in a series tuned circuit 
at resonance, the current and the ap¬ 
plied e.m.f. are in phase; the current 
is maximum; the impedance is mini¬ 
mum, equal to the ohmic resistance, 
and resistive; the voltage across the 
inductor is equal and opposite in sign 
to that across the capacitor; and both 
of the latter voltages are greater than 
the applied e.m.f. 

In a parallel tuned circuit at reso¬ 
nance, the impedance is maximum and 
resistive; the current from the line is 
minimum; the circulating currents be¬ 
tween the capacitor and coil are high. 

Perhaps their use as wave traps best 
illustrates the fundamental differences 
between the actions of the two circuits. 
Fig. 7 is an example. At 7-a. the series 
trap forms a very low impedance path 
between the antenna lead and the 
ground at its resonant frequency, while 
it pre.sents a higher impedance to all 
other frequencies and forces them to 
pass through the antenna coil to reach 
ground. At 7-b the parallel tuned cir¬ 
cuit in series with the antenna lead 
says “thou shalt not pass* to its reso¬ 
nant frequency, but it presents little or 
no obstacle to the passage of all other 
frequencies. The kind of guy who wears 
both belt and suspenders and never 
wants to be half safe could use both of 
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these circuits to get rid of a single un¬ 
wanted signal. (Not a joke—sometimes 
it's necessary!— Editor,) The parallel 
circuit would keep most of it from 
reaching point X, and the series circuit 
would bypass the rest to ground. 



Fig. 6—Resistance lowers Q of parallel tank. 

To “tune” our tuned circuit, or vary 
its resonant frequency, we must vary 
either the inductance or the capacitance. 
Mechanically, it being usually easier to 
use a variable capacitor with a fixed 
inductance, that is the most common 
type of tuned circuit. However, by 
changing the core material of the coil, 
we can vary its inductance (as pointed 
out in Part III), and therefore “slug- 
tuned” circuits are becoming more and 
more common. A coil tuned with a 
movable slug is shown second from 
right in the accompanying picture at 
the bottom of page 47. 

in LIJ 

[ f»RA LL£L trap 



Fig. 7—Tuned circuifs employed as wavefraps. 

The thing to keep clearly in mind is 
that tuned circuits permit you to single 
out a particular frequency and lead it 
tiown an irresistible path or to throw 
an insurmountable barrier across its 
way. You are the boss! 

C-R TUBE DISPOSAL 

“Use discretion in disposal of pic¬ 
ture tubes” warns Syirania News in 
a recent issue. The service technician 
can be held legally liable if some child 
or curious adult comes to grief through 
investigating or playing with tubes 
that have been discarded in such a way 
that they remain a menace to safety. 

The safe and easy way to dispose of 
a large cathode-ray tube is to pack it 
in its own or a similar carton, sea! it 
uPt then drive a heavy tool or steel 
or iron rod through the bulb end or 
side of the case. Then you have just 
so much broken glass to deal with, and 
there is no danger from flying particles. 

Much has been Written about the 
proper and careful handling of “live” 
television viewing tubes. This is the 
first item we have seen on the disposal 
of dead ones, an operation which will 
be very important in a year or two. 
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T he Lam son Company of Binghamton, 
New York, is a typical industrial 
plant employing 450 men and women. 
In its office may be found tape and wire 
recorders, and throughout its plant are 
strategically located loudspeakers 
coupled to a 50-watt PA and intercom¬ 
munication system. A complete minia¬ 
ture broadcasting studio from which 
employees may hear music, speech, and 
entertainment is an essential feature of 
everyday plant operations. 

Jack Rose, service technician of Bing¬ 
hamton, handles repair and mainten¬ 
ance of all radio apparatus in the plant. 
His charge of $200 yearly includes 52 
weekly check-ups. Once a week Rose 
checks all office recorders, the plant PA 
unit, and a disc recorder which is used 
by employees to wax birthday and anni¬ 
versary greetings, which they take 
home. In addition to the $200 retainer 
fee he makes an additional $25 yearly 
charge covering tubes and components. 

Rose has more than 11 factories of 
varying sizes on his weekly check-call 
list. All factories sign a contract which 
calls for weekly inspections and repairs 
or replacements when necessary. Rose 
calls these contract.^ “radio insurance 
industrial plant policies.” 

The Winters Radio Service of Salt 
Lake City, Utah, is interested in indus¬ 
trial plant employees. 

All employees of any Salt Lake City 
plant may obtain a “factory worker 
radio service certificate,” This certificate 
entitles the holder to three inspections 
yearly at quarterly intervals for the 
sum of $15, regardless of the model 
radio owned. Radios are guaranteed to 
play in the periods between such inspec¬ 
tion calls and when necessary emergency 
inspections are made. 


Employees are also pi iviieged to have 
ailing radios repaired at a $1.25-per- 
hour service rate, plus prevailing re¬ 
placement part costs, less a 15^^ dis¬ 
count if radios are left at the plant for 
pickup and return. Plants provide a 
small room where sets may be left and 
tagged with the owner's name. Em¬ 
ployees leceivc a statement with re¬ 
turned radios and leave the payments at 
the factory payroll olfice in a sealed 
envelope addressed to the radio tech¬ 
nician. Payment must be made within 
one week of the radio's return or the 
set owner is placed on the black list 
which makes him ineligible for credit 
on future service jobs. 

The Winters Radio Service lias 34 
plants of varying size in the Salt Lake 
City region at which its service truck 
calls daily to make pickups and returns. 
According to this organization, radio 
service problems yield handsome divi¬ 
dends indeed. 

The Pacific Industrial Radio Service 
of San Francisco, California, is espe¬ 
cially interested in installation and 
maintenance of industrial plant juke 
boxes. This radio service concern installs 
juke boxes in workers' lounges and re¬ 
laxation rooms. Each week technicians 
check the jukes and install new records. 
Such factory juke boxes require no 
nickels. Employees merely select a re¬ 
cording when they are in a mood for 
music. Pacific Industrial charges fac¬ 
tories a flat fee for the juke box plus a 
weekly service fee which includes a 
change of records. They purchase old 
units from juke box operators, recondi¬ 
tion them, and install them in factories. 
At present they have a factory juke-box 
route which includes 34 industrial 
plants.- Conklin 



&j« H'. C. Coll inf. FuUfrton, Calif. 

"And you say all you did was coll In your radio technician, lower the vertical sweep 
ond reset the horizontol sweep." 

























































Serviciiifi 




-IMew Zenith FWi set has 
sensitivity^ stability 


M easuring about x 12 x 

r)V 4 inches in its plastic cab¬ 
inet, Zenith*s model 
(7F'0‘^ chassis) looks like any 
small be<iside receiver and is as easy 
to operate. Instead of snaps, pop.s, and 
crackles along with your soap opera, 
however, youMl hear only blissful si¬ 
lence in the background, for this is an 
FM receiver of unusual sensitivity with 
an Armstrong liniitei-discriininator 
ci rcuit. 

Using the built-in power-line con¬ 
nection as an antenna, the receiver 
performed very well in the middle of 
New York. Outside of the city it showed 
a sensitivity superior to most otlier F'M 
receivers and tuners tried and its se¬ 
lectivity was very nearly as good. Tone 
—always a matter of personal taste—• 
a|>peai’ed to the reviewers slightly over- 
bassed and highs were attenuated, 
though not missing altogether. Service 
technicians and technically tninded 
buyers, however, will have little dif- 
hculty in adjusting tone to suit them¬ 
selves, as outlined farther on. The set 
is very easy to tune and shows no 
warm-up drift. 

As the circuit schematic shows, seven 
tubes arc used; all are miniatures. The 
I2B.A6 is an untuned r.f. amplitier. One 
side of the a.c. power line is nonnally 


tied to the 12BA(> grid through 7.5- 
and 100-ppf capacitors, making the 
power line itself act as antenna. Re¬ 
versing the plug in tiie sockets seems 
to make a ditference on some stations, 
as does the position of the line cord. 
Normally it should be stretched out. 
.An outside antenna may be connected 
to the set with :5()0-ohm line. The blue 
lead from the power lead is discon¬ 
nected from the F screw terminal on 
the back of the cabinet, and the ^KIO- 
ohm line is connected to the v and G 
posts. 

The 12.AT7 dual-triode is the con¬ 
verter. One triode is the oscillator, its 
signal being coupled to the other grid 
through the 0.(i8-|ipf capacitor. The two 
tuned circuits--oscillator and converter 
—^are permeability-tuned. The movable 
slugs are terminated in semi flexible 
rods which move between two rollers 
above the chassis. One roller is tunu’d 
by the dial cord; the other is free but 
is pushed tightly against it by a spring. 
The effect is something like a clothes 
wringer. 

There are two stages of permeability- 
tuned i.f. at 10.7 me and a single Arm¬ 
strong limiter. The lO'fS is the dis¬ 
criminator and first aiulio tube. 1 his 
tube is a duo-diode-trio<le combined with 
a single diode. The single diode and one 


of the diodes associated with the tri- 
ode are u.sed for detection. The ‘5585 
output stage feeds a 4-inch PM speaker. 

There are two tone control networks 
in the audio section. The first is the 
familiar .02-iif capacitor across the 
primary of the output transformer. Fte- 
moving this or substituting a smaller 
capacitance will restore the highs and 
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Complete circuit 


schematic of the Zenith 7F03 FM receiver chassis. The single limiter does a good job, even in a no sy New York locotion. 
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Use the coupon below —NOW! 


Radio’s Leading Buying Guide 


WORLD’S LARGEST STOCKS 

Everything in radio for everyone in 
radio! ALLIEO's huge stocks are the 
world's largest, including complete 
tines of all leading makes of parts 
and equipment. Get everything you 
need from one dependoble centrol- 
Ized source — ALLIED RADIO! 

TELEVISION & HOME RADIOS 

See ALLIED's outstanding selection of 
new Television sets, new toble model 
radios, FM>AM combinations with new 
Three*Speed Automatic Changers. 
Sove on these radio models — the 
choice of enperts! 

AMATEUR STATION GEAR 

You'll find everything you need for 
yOur shack in the new ALLIED Cata¬ 
log. See oil the latest releoses in re¬ 
ceivers, transmitters, ports, station 
equipment — the biggest ond most 
complete listings in Horn radio! 

NEW SOUND EQUIPMENT 

Packaged, ready‘to-use Sound Sys¬ 
tems; amplifiers guaranteed for one 
full year; high-fidelity sound compo¬ 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment — ALLIED RADIO is 
headquarters for Soundmen! 


Address .. 

City . Zone . State 


ALLIED RADIO CORP. 

833 W. JackGon Blvd., Dept. 2-i-9 
Chicago 7, Illinois 


O Send FREE New 1950 ALLIED Catalog. 


Get Radio’s Leading Buying Guide 


Here’s tlie Buying Guide to everything in radio for every¬ 
one in radio! Preferred by expert service technicians, engi¬ 
neers, sound men, Amateurs, builders and experimenters - 
it’s packed cover to cover witli the world’s largest selec¬ 
tions of quality equipment at lowest money-saving prices. 
See the latest in TV and home radio receivers; radio¬ 
phonos with new three-speed changers; new Sound Sys¬ 
tems, P.A. equipment and liigh-fidelity sound components; 
recorders and accessories; full selections of newest Ama¬ 
teur receivers and station gear: test instruments; builders’ 
kits; huge listings of parts, tubes, tools, books, diagrams. 

Allied gives you every buying advantage; speedy de¬ 
livery. expert personal help, lowest prices, assured satis¬ 
faction—plus the most lil)eral Time Payment plan in radio. 
Get the new 1950 allied Catalog. Keep it handy—it will 
save you time and money. Send today for your free copy! 

URGBSTSTOC/CS* QUICK, EXPERT SERVICE 

Send for your FREE copy of 
Radio’s Most Complete Catalog 


ALLIED’S NEW 

1950 RADIO CATALOG 


196 VALUE-PACKED PAGES 

Scftd it 


• WEST RUK'Sl! 


T«t WOHIO * 

pADf® 

HOUSi • • 
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DON’T BUILD ANY 
TELEVISION KITS! 

—When you con pick up a factory wired and 
tested 630TV Television Set, complete with tubes, 
ready to operate—at the same price os o kiti— 
Why fuss or have headaches? 

This is the famous RCA type 630TV chassis 
which has proved to be superior to onything yet 
developed. We need not describe the 630TV 
chassis—you olready know about it. The design 
ond operation is excellent—and it's fully guar¬ 
anteed! Complete with tubes, reody for cabinet 
installation.—Will operate the IIT', 12", l 2 '/ 2 ", 

15", and 16" Picture Tubes. . rn 

Price, Less Picture Tube ^ ^ 


16" Glass Tube 


$57.50 ' 


AC DC TELE-BOOSTER 

CHECK THESE FEATURES 

• Uses 3 type 6AK5‘s in an extremely stoble and 
efficient wide-band ortYplifier circuit. • Self-con¬ 
tained power supply using selenium rectifier. • 
Covers oil television channels in use. • Elimi¬ 
nates need for outdoor ontennos in mony loca¬ 
tions. • Will actually make difference between 

Flat" and very bright pictures on weak stations. 

• improves receiver immunity to off-channel 

interference. Can be tuned to boost weak stotion 
or turned off to provide normal reception. • 
Simple to instoll ond operate, requires only 
external connection to receiver. • __ 

Operotes on 110 volts AC or^ DC. IJq 


ONLY 


DUAL SPEED AC/DC 
PORTABLE RECORD PLAYERS 

These units were manufactured for the United 
States Government. Used, but reconditioned for 
resale, at o sensationally low pr»ce. 

The motors ore of the dual speed type—33-1/3 
and 78 RPM with fully adjustable speed control 
and will operate on either 110 Volts AC or DC. 
No noisy inverters required for DC use. Smooth 
silent operation. 

Cabiners ore solidly constructed for portable 
use and are covered with attractive leatherette. 
Complete with an electrodynomic loudspeaker, 
built-in pickup and amplifier, just plug-in and 
play. 

Priced Ridiculously Low While They J|Q 0Q 


5 TUBE AC DC SUPERHET KIT 

Beautiful plastic cabinet with complete parts 

and instructions ta quickly and easily make up a 
sensitive 5 tube AC/DC superheterodyne broad¬ 
cast radio. Plenty of volume with good tone 
quolity is assured by the beam power stage and 
the PM Dynamic speaker. 

All material including tubes are furnished for 
less thon holf the cost of the built up rodio. 
Nothing else to buy. Tubes used ore, I-I2SA7, 
I-I2$K7, I-I2SQ7, I-S0L6, I-35ZS. Powerfully 

sensitive built-in loop included. 

Price including all tubes and cabi- 0Q 


TWO STATION INTER¬ 
COMMUNICATION SYSTEM 

Radiomen—provide yourself with an additional 
source of income by selling and installing these 
high quality—low cost intercoms. 

Selling Feotures: • For the nursery (baby sit¬ 
ting) ar sickroom # In private homes—room to 
room—garage to house—basement to attic, etc. 
• Busy businessmen • Ideal for use iri television 
antenna installation and servicing—instead of 
unhandy eorphones • Simple installation—only 
2 wires to connect • Housed in on attractive 
walnut cose, I master and I slave stotion, com¬ 
plete with tubes. 

Price __ 

Extra for 50 feet twin-lead cable. 


MODEL NFRD—RADIO NOISE 
FILTER 

If it doesn't work, send it back!! 

We absalutely guarantee that our Model NFRD 
will el.minote all line noises when properly con¬ 
nected to radios, television sets, short wave sets, 
motors, elecrric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources 
of interference. This unit will carry up to 12 
amperes or 1% KW of power and may be used 
right at the source of interference or at the 
radio. ie- 

Small size only 3" x 0Q 


Very low price only 


EACH 


Satlsteetion Buaranteed on all merchandise. 

All prices F.O B. New York City 
WRITE FOR FREE CATALOGUE T9 

RADIO DEALERS SUPPLY CO. 

154 Greenwich St- New York 6, N. Y, 


ScrviciBg 



Service technicians should appreciate the lack of crowding under the receiver's chassis. 


I give a somewhat more brilliant tone, 

I though it will also allow noise to enter 
the speaker and thus necessitate more 
precise tuning- 

I The other is a negative feedback ar- 
I rangement between the cathode of the 
power-amplifier and the grid of the 
first audio. The percentage of feedback 
is limited by connecting the loop to an 
820-ohm resistor at the bottom of the 
volume control. Because of the .05-pf 
capacitor and 1,000-ohm resistor in the 
loop, the feedback consists substantially 
of frequencies above 3,000 cycles. To re¬ 
duce the bassiness this causes, values 
for the resistor and capacitor may be 
changed- Omitting the network entirely, 
however, causes an unpleasing lack of 
bass. 

Zenith, apparently conscious of the 
danger inherent in a.c.-d.c. chassis, has 
so designed the set as to make it im¬ 
possible to touch anything connected 
I to the chassis unless the back is re¬ 
moved. (The back has a warning sten¬ 
ciled on it as well.) The controls are 
I insulated- Moreover, when the back is 
^ removed, a socket attached to it dis¬ 
connects from a male plug on the 
j chassis so that no line voltage is con 


nected to the set—an interlock arrange¬ 
ment, in other words, like those found 
on television receivers. This is a very 
unusual and commendable feature as 
it makes the set genuinely shockproof. 
Even the screws holding the chassis to 
the cabinet are not underneath as in 
the usual receiver. They are inside, 
where they cannot be touched unless the 
back is removed. 

The receiver is aligned in the u.sual 
manner, preferably with an FM gen¬ 
erator and oscilloscope. Alignment fre¬ 
quency for the r.f. section is 98 me. The 
tuning slugs for the oscillator and 
mixer coils may be adjusted after melt¬ 
ing, with a hot iron, the cement which 
prevents them from turning. A drop of 
speaker cement should be put on each 
after alignment to hold it in place. 

A .05-pf capacitor should be con¬ 
nected in series with the signal gen¬ 
erator when aligning the i.f-’s and a 
270-ohm resistor when aligning oscilla¬ 
tor and mixer. 

This receiver cannot, of course, re¬ 
produce the full tonal possibilitie.s of 
FM. As a substitute for the usual noi.sy. 
distorting .AM bedside set, however, it 
is ideal. 


FRINGE RECEPTION DISCUSSED AT LITTLE ROCK 


I Members of the Greater Little Rock, 
Ark., Radio Servicemens Association 
I and their visitors heard Robert \\. Bar¬ 
ton, Motorola engineer, discuss **Tele- 
' vision Reception in Fringe Areas” at 
their regular meeting which was held 
' on June 17. 

, Mr. Barton stated that a skilled tech¬ 
nician could do much to improve le- 
ception, particularly by the use of 
proper antennas. These should be 
stacked directional arrays—cut for the 
one channel on which reception is de¬ 
sired—rather than the broadband type. 
A particularly promising antenna for 
fringe areas, he continued, is the 
rhombic. Though it demands much 
space and must be oriented exactly both 
horizontally and vertically for the best 
results, a superior rhombic is close to 
being ideal for weak-signal areas. 


Boosters are another useful aid, and, 
where transmission lines are long or 
signal-noise ratio bad, should be in¬ 
stalled right up at the antenna. If two 
boosters are used, they should be “stag¬ 
gered.” i.e., one tuned to the video and 
the other to the sound carrier. Other¬ 
wise they might tend to sharpen the 
signal too much, causing serious loss of 
picture definition. 

Mr. Barton’s address was follow'ed 
by a short general discussion on organ¬ 
ization problems, in which visitors from 
Hot Springs, whose association faces 
a number of difficult local problems, 
took an especally active part. Service 
technicians from three other Arkansas 
points (Pine Bluff, Magnolia, and For- 
dyce) were also present at the meeting. 
The total number of technicians attend¬ 
ing was more than 30- 
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! MONEY BACK GUARANTEE We believe units offered for sale by mail order should be sold 
; only on a **Money-Bacl(-lf-Not-Satisfied" basis. We carefully check the design, calibration and value 
• of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 

I refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 
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The Mode/ 88—>4 CombrnoNen 


A COMBINATION 

20,000 OHMS PER VOLT MULTIMETER 

and TELEVISION KILOVOLTMETER 

The New Model 
T¥’20 


The Model TV-20 operates on self-eon- 
tained batteries. Comes housed in beau¬ 
tiful hand-rubbed oak eabinet com- 
ptete with portable eover, Built-In Hioh 
Voltaoe Probe. M. F. Probe. Test Leads 
and all operatino instruetions 


Added Feature: In- 
eludes an Ultra High 
FroQueney Vollmeter 
Probe with a frequen . 
cy range up to J.OOn 
MEUAUYCLES.When 
into the Mod . 
the V. M. 
h'robe converts the unit 
into a Negative Peak- 
Keadmg H. F. Volt, 
meter. 
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Specifications: 


9 D.C. Voltage 
Ranges: (At 
20.000 ohms per 
Volt> 

0-2.5'10'50/IOtJ/ 
250/500/1,000/ 
5.000 / 50.000 
Volts) 

6 A. C. Voltage 
Ranges: (At I- 
000 ohms per 
Volt) 

0-2.5, 10/50/100/ 
250 500 / I .UOU. 
5.000 Volts 

5 D. C. Current 
Ranges 

0-50 Microamperes 

0-5/50'500 Milli. 
amperes 


0-5 Amperes 
4 Resistanee 
Ranges: 

0 - 2.000 / 20.000 
ohms. (I • 2 20 
Megohms 

7 0. B. Ranges: 
( A I ) 0. B. 
ranges based on 
ODb: I Mv. in. 
lo a bOO ohm 
line) 

- 4 to + 10 db 
t 8 to -I- 22 db 
f 22 to + 36 db 
+ 26 to 4^ 42 db 
+ 36 to 4 - 50 db 
t 42 to + 56 db 
r 46 to 4^ 62 db 
7 Output Voltage 
ranges: 


0 to 2.5 II) SO 
100 250 500 • 
I.OOO Volts 


SIGNAL GENERATOR 
and SIGNAL TRACER 




The Model 68 eomes eomplete with all test 
leads and operating instruetions. ONLY 


Signal fJenerator Specifications: 
'^F'leiiucncy Khritp: 150 Kilo. 
Y’ycle.-* to 50 Mi'icarycles. •The 
K.F. Sitfnal Frequency is kept 
completely constant at all out¬ 
put levels. ^'Modulation _ _ 

complished by (irid-blockinpr ac- 
lion which is equally effective 
f'o- alignment Y>f amplitude and 
rretinenc.y modulation as well as 
fi»r television receivers. •R.F. ob- 
taiunbte separately ©r modulated 
l*.v ihe Audio Fre<|uenc.v. 

Signal Traeer SPeeilleations: 

■ I (lie uiw Sylvauia IN^t Cer- 

... rf>-iH| iiiiHle uliirli rnni- 

Piovil nitli a n‘8i!>lanre-cai>aL-ity ori 

» .Ik pnoiiles a fre- 
(ni( i.r> laiice nf 3ii0 ^ _ 

'.ii .Meparyth-s. $ 00.85 

iNET 
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SUPER METER 

A C'ombination 

VOLT - OHM - MILLIAMMETER 
Plua CAPACITY REACTANCE. 
INDCCTANCE and DECIBEL 
MEASUREMENTS. 
o.C. VOLTS: ii to 7.r./i:./7r./i".o 
i:.{MP7-.OP, A.C. VOLTS: ft to 15/30/ 
|;;n ::oii ir.im Ioiho Vnlo. OUTPUT 
VOLTS: 0 1.. 1:./;{«/1rio/;{flft/i:iiMi/:uMi», 
D.C. CURRENT: 0 to I.Ti/l.VI.V) ma. ; 
It u. 1 RESISTANCE: ft to r.im 

IliO.dtiii 4.Inns. 0 l<i III Ml'Kohms. CA- 
PAll^Y: iiol I., . 1 * Mr.l. I lt> I .Mill 
(quality te>.( fnr elerimlyticji.) REACT¬ 
ANCE: Tiiii In :!7.iiiift tilling: 13.00*1 oimis 

In :: .^If^Mlllll<. 

INDUCTANCE: 17.'. to 70 llfnrle.s: 37. 

U) S.UIHI II, -III ir> 

DECIBELS: In in -UK. +10 to -t38. 


! ".(l 

The model 670 eomes housed in a rugged, 
crackle-hnished steel eab- . 
inet complete with test “ 
leads and operating in- 
btruetioiis. Size x NET 

7T X 3”. —’oe’ 


'*28 


40 



The New Model 
TV-IO 


TUBE TESTER 


Specifications: 

Tests all tubes including: 
4, 5. 6, T, Octal, Lock-in, 
Peanut, Bantam, Hear- 
in)?-aid. Thy ra iron. 
Miniatures. Sub-Minia¬ 
tures. Novals. etc. Will 
also test Pilot Lights. 
Tests by the well-estab- 
lishiil emission method 
for tube quality, directly 
read on the scale of the 
meter. 

Testa f4»r “shorts" and 
“leakages’* up to 5 Mes- 
ohms. 

Uses the new self-clean- 
inK Lever Action 
Switches for iiulividual 
element testinR. Because 
all elements are num¬ 
bered according to pin- 
number in the RMA base 
numbering system, the 
user can instantly iden¬ 
tify which element i-s 
under test. Tultes having 
taiqied filaments and 
tubes with filaments ter- 

V.H 60 cyci.. A.C. c.m«> 6.u..6 «. $Q|I.50 J*'*;; 

beautiful hand-rubbed oak eabinet eom- one pin are Irujiy tested 

plete with portable eover. with the Model TV-]() a.s 

any of the pins may be plactsi in the neutral position when necessary. 

★ The Model TV-IO does nol use any combination type sockets. Instead 
iniliv idii:i I sts-kots are iiseil for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong sis-ket. 

★ Free-niiiving built-in ndl chart provides complete data for all tubes. 

★ Newly designeoi Line Voltage Coiil rol com|>ensates for variation of any 
line volinge between Ui.5 Volts and LlO Volts. 


TELEVISION SIGNAL GENERATOR 



Enables align¬ 
ment of Tele- 
visiun I. F. and 
front ends with¬ 
out the use of an 
Oscilloscope 


Model TV.30 
comet complete 
with shielded co¬ 
axial lead and 
operating in¬ 
structions. 


Speci ficat ions: 
Frequency 
Range: 4 Bands 
—No switching. 
18—:t2 Me. 35— 
65 Me. 54 9SMc. 
150 250 Me. Au¬ 

dio Modulat i ag 
Frequency: 400 

cycles (Sine 
Wave). Attenu¬ 
ator 4 position, 
ladder type with constant impe<lance con¬ 
trol for fine adjustment. Tubes Used: 
fiC4 as Cathode follower and mislulated 
buffer. 6C4 as K.F. Oscilator, 6SN7 as 
Audio Oscillator and power reclifier. 


The New Model 77(^-—An Accurote Pocket-Siie 



VOLT-OHM MILLIAMMETER 

(Bensilivily : 1000 ohms per volt) 
Compact-measures 3*4" x 5 *n” x 2^". 
Uses latest design 2Vr accurate 1 Mil. 
D'Arsonval type meter. Same zero a<l- 
justment hobis for both resistance ranges. 
It is not necessary to reailjust when 
switching from one resistance range lo 
another. This is an important time-sav¬ 
ing feature never before includefi in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
bKck etched panel. Depressix] letters 
fillet! with permanent white, insures 
long-life even with ct>nstant use. 

Speci ficat ions: 6 A.C. VOLTAGE RANGES: 
ft-i:i/3ft/i.'m :to<i i'>ftft/:hKin loiu. 

6 D.C. VOLTAGE RANGES: O-T'i r./Tr. 

17611/7.*II I7iII 4| roltK. 

4 D.C. CURRENT RANGES: ♦' U, \~> 1‘.ft 
Ma. ft-1*'. .Vmi"*. 

2 resistance RANGES: 0-7.00 Ohmv ft I 
.Mv)4(iIiiii. 

The Model 770 eomes eomplete 
with self-contained batteries, 
test leads and all operating 
instructions. 
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Ailiniciir 

Operation on 

! 160 METERS 



By RUFUS P. TURNER. K6AI* 

W ITH the reopening of the 
HtO-meter band a new thrill 
awaits the postwar ham as 
well as the oldster who never 
jyot around to trying? this band before 
the war. Reoccupation of IbO may also 
reliiA'e some of the cong’estion in the 
hijrher-frequency bands. 

Before the wa!% the IGO-meter band 
was a cozy meetinjr place for rajr chews, 
esiH'cially antonj; cl ass-H phone opera* 
tors. It also was a natui’al for local 
code-practice broadcasts. Kxcellent for 
short-haul tratlic and for 5h0-niile (or 
better) nifflittiine contacts. IGO was 
Known occasionally to uncovei* some in- 
tei'estinjr domestic PX. 

Opei'ation on HU) meters introduces a 
few problems peculiar to itself. For ex¬ 
ample. tank circuits are much larger 
than on the hi^rher frequencies, and 
BCl is of special ccmcern because of 
the comparative nearness of IGO to the 
standard broadcast band. Transmitters 
must work straight through (that is, 

WIAY. 


oscillator, butfer, and final amplifier 
must all be on the same frequency—no 
doublei’s), and half-wave antennas are 
inconveniently lunp so that shorter 
antennas must he employed in most 
eases. 

Moreover, the new 160-meter re^ju- 
lations bring: further special require¬ 
ments into the picture: The entire pre¬ 
war hand has not been reallocated; cer¬ 
tain portions, of it are assigned to 
specific ^eojLrraphic localities. The op¬ 
erator must provide satisfactory means 
for reducing: the t^ower input to his 
final amplifiei- to the specified nijjlittime 
power for his particular locality. (In 
one greogfianhic section, niirhttime o])er- 
ation is prohibited altog:ether.) There is 
a limitation on daytime power, as well. 
Nowhere is the usual 1-kilowatt power 
input permitted. Emission is limited to 
.A1 (pure c.w.) and A:i (amplitu<le- 
modulated phone). The new band is 
shaied with the vital Loran navijja- 
tional aid, and no interference may be 
caused to that service. 

What frequency and power? 

The map (Fig. \) will enable you to 


determine quickly the legal operating 
conditions for your locality—which 160- 
meter frequencies may he employed 
where you operate your station, and 
what daytime and nighttime power in¬ 
puts you may use. 

For example, if you live in Kansas, 
you may use only frequencies between 
1900 and 1925 ke and between 1975 and 
2000 ke. and you may use oOO watts in 
the daytime but must reduce your powd¬ 
er to 200 watts at night. If you live in 
the State of Washington, on the other 
hand, you may use the same frequencdes 
but may run only 200 watts during the 
day and must reduce to 50 w’atts at 
night. In New York, your frequencies 
would be 1800 to 1825 kc and 1875 tc 
1900 ke, and your power allotment 
500 watts days and 200 watts night.^. 
Sight tuf/lifs of otfiriat snusct, lord! 
afdiKldrtl tidic. 

How large a tank? 

.After the w’ar, coil manufacturers 
dropped 160-meter coils from their 
catalogues because the demand for them 
had <lisappeared. They may be expected 
to reappear soon on the market. In the 
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Alarm indicator Record 



A 

P I BY 








DATE OK 


TIME 


BY 


ON 

ON 

OFF 

ON 

ON 

CHAN. 1 
SECT 

SYNCHRONIZATION - STOP 

FUEL 

GAS 

LOW 

ON 

ON 

OFF 

ON 

ON 

FUSES 

24-VOLTS 

ABS 

1 OiSCH. 1 

1 

FH 

1 VOLT 1 

- 

pr 

1 130V 

1 ''' 1 


POWER CONTROL PANEL FA 

ILURE 

1 201- 1 
1 202W 1 

1 203- 1 
1 204W 1 

1 205- 
1 206W 

207- 1 

208W 1 

1 201- 

1 202E 

203- 1 

204 E 1 


CA FAIL SEND CKT. 


ALL CONT. BAY - NO VOLT. OUT. 


201 

202 


203 

204 


RECT. 

FAIL 

24/130V 


49 V 
HL 
VOLT 


205 

206 


NO VOLT. ■ TRAH 


207 

208 


201 

202 


][ 


203 

204 


RECTIFIER-INVERTER FAILI 


NO. 1 


NO 2 


][ 


NO. 3 





64 KC P 

1L0T ALARM AT NON-SW. MAIN 



3096 (V 

m. LINE) 

PILOT AT S 

W. MAIN 

1 1 

1 1 

1 1 

p^T] 

HI 

1 1 

1 1 

1 208 1 

1 201 1 

1 203 1 

-1 

oo 

IM 

1 206 1 

1 208 1 


2064 KC 

PILOT ALAR 

M AT NON-SW. MAIN 



3096 ( 

SP. LINE) P 

HOT AT SV 

t MAIN 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

207 

208 

1 201 1 

1 203 1 

1 205 1 

1 207 1 

1 202 Ij 
1 204 1 

1 206 1 

1 208 1 



3096 KC 

PILOT ALAR 

;m at non- 

SW. MAIN 



SP 

. LINE FAIL 

AT SW. MJ 

UN 

1 1 

202 

203 

204 

1 1 

1 1 

1 207 1 

:o. 1 

1 201 1 

1 203 1 

1 205 1 

1 207 1 

1 202 1 

1 204 1 

206 1 
208 1 

TO' 

r. LINE FAIL 

AT SW. M 

AIN 

AU1 

ro. SWITCH AT SW. MAIN 

AUTO 

1 SW. LOCK 

EO AT SW. 

MAIN 

i:; 1 

liLl 

nn 

nn 

1 -1 

1 205 1 

1 207 1 

o o 

CM CM 

1 206 1 

1 208 1 

201 

203 

205 

207 

202 

204 

206 

208 


C.vKHYING liiindrccls of tclcplionc calls, coaxial 
cal)lc runs through many lonely miles. l\ir from 
towns and people, master amplifying stations 
stand guard witli a new automatic alarm system 
de\elo])ed by Bell Telephoiic Laboratories. 

At a city terminal, the man on duty makes a 
check by laying a transparent log sheet over a 
glass window, and dialing a master station hun¬ 
dreds of miles away. At once the station begins to 
give an account of itself, lighting lain}« under 
the log sheet to report any abnormal operating 
condition before it becomes an emergency. 


But when something happens that threatens 
serious trouble, the a])paratus acts at once — 
maybe by SAvitching in a sjxirc coaxial “-and calls 
a distant test board by ringing a bell. Sometimes 
he can take further ste]>s bv remote control; if 
not. he knows exactly how to brief the nearest 
rejxiir crew. 

\\ ith this new alarm system, maintenance 
men need not be stationed at isolated points, 
just waiting for something to hapjK'u. Instead, 
they live in their home Communities. Tliis makes 
for better work . . .and better tclejdionc serv^icc. 


BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING. DEVISING 
AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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meantime, prospective 160-meter con¬ 
structors will want to wind their own 
coils and rtart operation without delay. 

If you already have a 100-ppf tuning 
capacitor in your transmitter, you will 
nee<l a 100-niicrohenry coil to hit 1800 
kc (the lowest currently assigned 160- 
meter frequency) with the capacitor set 
to three quarters maximum. If your 
tuning capacitor is 50 Mpf, your coil 
must have an inductance of 210 micro¬ 
henries. Both of these combinations will 
cover all four sections of the new 160- 
meter band. You may determine the 
number of turns needed for either of 
these inductance values from any of the 
inductance tables, charts, or graphs ap¬ 
pearing in the radio handbooks, or use 
the following equation: 

/ 3d -h 91 X L 

0.2d*i 

where N ^ the required number of 
turns, d diameter of the coil (inches). 
1 = length of the coil (inches) and 
L — the desired inductance (micro¬ 
henries). 

For low-powere<I, single-ended oscil¬ 
lator, buffer, and final amplifier stages 
(using tubes up to and including type 
6L6), the lOO-ph coil may be made by 


OSC BUfKft PIN 4 L AMPL ANT L 

160M / <4 I60M rf o 160U / « 


I60M i o 

r c 


Fig. 2—Buffer is between oscillator ond p.o. 


close-winding 71 turns of No. 22 enam¬ 
eled wire on a 1 ^a-inch-cliameter form. 
The 210-ph coil consists of 102 turns of 
No. 25 enameled wire, close-wound on 
a 1 */(»-inch-diameter form. Coils for 
higher-powered stages (using tubes 
from type 807 up) require heavier wire, 
the size depending upon the plate power 
input, and accordingly will require 
larger coil diameters and winding 
lengths. To determine the number of 
turns needed in these coils, first decide 
upon the size of wire which must be 
used and the maximum length and 
diameter you can accommodate in the 
stage in which the coil is to be used; 
then substitute these diameter and 
length values together with the desired 
inductance figure in the equation above. 

A quick expedient is to put your 
present 80-meter tank on 160. This 
may he done by connecting an auxiliary 
fixed capacitor (air or vacuum type) 
in parallel with your present 80-meter 
tuning capacitor. The capacitance of 
the auxiliary unit must be equal to 
three times the capacitance of your 
80-meter tuning capacitor. Connections 
must Ik* made with short, heavy lea<is. 


Recommended lineup 

A 160-meter transmitter must be 
operated straight through; that is, 
every stage must be on the same fre¬ 
quency as the radiated signal. If a 
doubler were included anywhere in the 
160-meter rig, the preceding stage 
wouhl have to operate between 900 and 
1000 kc. hi fhe i^tninUird broadcasf hamL 


We cannot recommend this, since bitter 
experience indicates that even the best 
boxed-up, broadcast-band amateur oscil¬ 
lator can, and usually does, interfere 
with nearby broadcast receivers. 

When operating straight through, it 
is advisable to employ a tuned buffer 
stage between the oscillator and final 
amplifier (see Fig. 2), especially when 
the final amplifier is modulated. Ami it 
is good practice to shield the stages 
from each other. A flat, vertical, sheet- 
metal baffle plate usually will provide 
sufficient shielding. 

If the buffer stage is a triode, it must 
of course be neutralize<l. However, this 
introduces very little inconvenience, 
since generally it is easier to neutral¬ 
ize in the 160-meter band than at the 
higher amateur frequencies. Screen- 
grid tubes, such as the 807. will require 
no neutralization in buffer stages, pro- 
vicled they are mounted in tube shields 
and their grid and plate circuits 
shielded from each other. They do have 
a marked tendency to take off on their 
own at higher frequencies unless para¬ 
sitic suppressor resistors are connectc<l 
in their control-grid (and often plate) 
leads. 

Either a crystal oscillator or v.f.o. 
may be employed on 160. Like 160-meter 
coils, inexpensive 160-meter crystals 
have not l>cen available in any profu¬ 
sion on the postwar market. But their 
reappearance may be expected within a 
short time. If a v.f.o. is employed, the 
tunable oscillator stage must be fol¬ 
lowed by one or two buffers (or un¬ 
tuned class-A isolator stages) in addi¬ 
tion to the regular buffer stage of the 
transmitter. This is to provide suffi¬ 
cient isolation. In a straight-through 
circuit, there is a pronounced tendency 
for modulation or keying in succeeding 
stages to react upon the oscillator fre¬ 
quency unless fully isolated. 

Accurate frequency-measurement fa¬ 
cilities must be available if a v.f.o. is 
used on 160. Only by knowing the oscil¬ 
lator frequency closely can the operator 
be sure of keeping within the limits of 
the channels assigned to his locality. 


The anfenno bugaboo 

Few amateurs have enough “house 
room” for a full-grown 160-meter an¬ 
tenna. A half-wave flat-top at 1800 kc 
is 260 feet long; and 1800-kc, quarter- 
w*ave, open-wire feeders are 133'4 feet 
long. 

Several schemes found workable in 
the past are illustrated in Fig. 3: 

Fig. 3.a. This is a popular bent-type 
antenna with quarter-wave in both the 
horizontal (flat-top) and vertical (lead- 
in) portions. The vertical wire must 
be kept as clear as possible of all build¬ 
ings, trees, and other obstructions 
whether metallic or nonmetallic, since 
it is a part of the radiating system. 
The vertical wire must be rigidly sup¬ 
ported. The tuning network may be an 
exact duplicale of the final amplifier 
tank. 

Fig. 3-b. In this double-bent arrange- 
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TO XMITTER 
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Fig. 3-0—The bent antenna for IBO-meter use. 
A 



TO XMITTER 

-^COOD GNO 

Fig. 3-b—Antenna with three bent sections. 
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- 

SHORT AS POSSIBLE 
TO TUNING SECTION 


Power reduction 

Since the new regulations call for re¬ 
duction of power at night, adequate 
means must be provided for power re¬ 
duction and nicamrcmcnf. 

To reduce power; 1. Use a Variac or 
similar adjustable autotransformer in 
the primary circuit of the final plate 
transformer. 2. Use a final plate trans¬ 
former with a tapped primary or sec¬ 
ondary. 3. Keduce loading or excitation, 
or both. 

Whatever method of power reduction 
is employed, the 160-meter operator 
must he sure of his power measure¬ 
ments. The simplest method is to meas¬ 
ure the final amnlifier plate voltage and 
plate current. Multiply the voltage by 
the current (amperes) to obtain the 
plate power input. If you are not sure 
of the accuracy of the meters used, it 
is far better to reduce to a lower power 
value than that specified by regula¬ 
tions. 


Fig. 3-c—On® folded hofiiontol offongement, 

|(/l6\LESS2FE£r I 



Fig. 3-d—A possible smolbspoce offongement. 
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Fig, 3-e—Two-band antenna is for 80 and 160. 
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says FRANK S/HOUK, 

Generof Service Wonoger oi Zenifh 


Ze^nith Radio Cgdpodation 


Dear Simpson; 

Congratulations! The Simpson Model 
1a80 FM-TV Genescope is the perfect instru¬ 
ment for the proper alignment of all FM and 
TV receivers 4 

In addition to providing all nej; 


In addition to providing oil neceisary signol »ources. the now Simpson GenescoPe 
Includes o high sensitivity oscilloscope of unique advanced design, complete in 
every detail. Sensitivity 25 millivolts per inch. Wide bond response to 3 mega¬ 
cycles or more. Equipped with a high frequency crystal probe for signol treeing. 
AM and FM oscillator sections provided with lorge, easy to read dials with 
20*1 vernier control ond 1000 division togging scole. Revolutionary, Ingenious, 
fxclusive output ferminotion provides for vorious receiver impedances, either 
direct or through on isoloting condenser. 

Step ottenuotor for control of output. 

Size: 22''>M''x7Weight 45 lbs. Shipping Weight 54 lbs. 
DEALER'S NET PRICE complete with Test Leads ond Operotor's Monua) $375.00 


CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE 
SIMPSON GENESCOPE CAN DO FOR YOU 


RANGES 

FREQUENCY MODULATED OSCILLATOR 
Bond A—^2-120 megacycles 
Bond B—140-260 megacycles 
Sweep width variable from zero to 15 
megacycles 

Sweep rote 60 cycles per second 
Specially designed frequency sweep motor 
Continuously variable ottenuotor 
Crystal colibrotor—5 megacycles ± .05% 
Audio Oscillator 400 cycles 


amplitude modulated 

OSCILLATOR 

Bond A—3.2-16 megacycles 
Band B —15-75 megocycles 
Bond C—75-250 megacycles 
30% modulotion at 400 cycles 
or unmodulated 

Continuously varioble attenuator 
Visual method of boot frequency 
indication 


/Modff’t;/ FM and TV development and servicing requires 
the use of test equipment made to exacting standards. W ith 
this in mind Simpson offers you the Genescope with the as¬ 
surance that everything possible has been done to make it the 
most accurate, llcxible and convenient instrument available. 
The Genescope will render many years of uninterrupted ser\ ice 
and always produce accurate results. 



OlmMon 


HERE’S THE SIMPSON-MODEl 479 
TV-FM SIGNAL GENERATOR 

Exoctly the some circuits, ronges ond func> 
tions os the Model 480, described obove, 
with the exception of the oscilloscope. 

Size 17"xl4"x7Vz". Weight 34 lbs. 
Shipping Weight 40 lbs. 

DEALER'S NET PRICE with Test Leeds 

ond Operotor's Monuol.$245.00 



SIMPSON ELECTRIC COMPANY 

5200-5218 WEST KINZIE STREET - CHICAGO 44, ILLINOIS 
fn Conodo: Soch-Simpson, ltd,, London, Onf. 


SEPTEMBER, 1949 
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nicnt. l)oth the vertical sections must l>c 
rijridly supported and must l)e kept as 
clear as possible of all ohstnretions, 
such as huildin^rs. trees, etc. 

3-c. The.se folded horizontal 
arrantrenients embrace a single f|uartor- 
wave folded on itself (Fiji, o-d) and are 
adaptable to smaller roof space. Note 
that the 2-foot connect!ntr sections are 
included in the total quarter-wave in 
each instance. Both the folded horizon¬ 
tal .sections of these antennas anrl the 
vertical lead-in wire must be rijridly 
supported so that the separate sections 
do not move with respect to each other. 

Fip. This scheme enjoyed some 
popularity amon^ prewar hams who 
commuted rejrularly between 80 and 
100. In this scheme, the feeders (which 
usually are a quarter-wave lonjr 1 are 
tied tojrether at the transmitter end 
and connected to the top of a tuning? 
unit. 

While none of the antennas of Kijr. 
will ^rive results exactly as prood in 
every .sense as a conventional 100- 
meter. half-wave job. each will operate 
sufticiently well, when properly installed 
and tuned, to insure 100-meter enjoy¬ 
ment in cas(s where erection of a half¬ 
wave flat-top is impossihie. 

The Marconi antenna 

The qiiart('r-wave, or Marconi, an¬ 
tenna wu> a favorib' amonpj pr<»war 
ItlO-meter amateur.s. A quarter-wave on 
100 is I‘10 feet, and an inverted I. 40 
feet hijurh and ttO feet toiipj (for exam¬ 
ple) is comparal ivelv easy to erect, 
((^f <*ouis<. 00 feet hipjh and 10 feet 
in the flat-top would l)e much hotter.) 

The Marconi antenna is .sei ies-fed 
(Fip:, 4). .-X coil about the size of your 

A TC B : 9 


*^S[t TE/T 

q -^-fOQM Plf.AL 



Fig. 4—Morcon* onfenno wos prewor favorite, 

output tank is itsed in series witli tlu* 
larjrcst capacitor you can conveniently 
tret. Anythinpr from ‘»05 to 1,000 ppf 
may he used. The coil can be tapped for- 
further adjustment. The antenna of 
Fipr. ‘l-e may also load itp hotter if 
tuned as a Marconi. 

Tlie prround connection iiius* l>o a 
PTood one. The host prround will be ob¬ 
tained by huryinjr a number of lonpr 
lenprths of heavy wire as deep a.s pos¬ 
sible in moist earth, prefe»al>ly radiat- 
inpr outward from the common connec¬ 
tion point like the spokes of a wheel. 
The next best ground undoubtedly is a 
cold water pipe to which a stout, tiprlit 
connection is made. Do not, under any 
circumstances, attempt a jjround con¬ 
nection by hookinpr to the heating; sys¬ 
tem of a huildinpr, pras pipes, or buried- 
ond downspouts. 

Where a prood prround is impossihie. 
a counterpoise should he erected. In its 
simplest form, a counterpoise is an¬ 


other wire strunp: under an aerial and 
a few feet above the prround. A number 
of parallel wires will jrivo better re¬ 
sults. The counterpoise need not be 
direetly under the aerial. Many ama¬ 
teurs have used them in hack yard.s 
and riinninp: in the opposite direction, 
or even on another roof, at the same 
heijrht as the main aerial. (Jcncrally 
speakin^r. the poorest countorpoi.se is 
sliirhtly better than the best prround, 

A counterpoise roujrhly I‘10 feet long 
will put your transmitter riprht in the 
middle of a half-wave antenna system, 
Kxcellent results may he expected from 
such a hookup (Fi^r. 5). especially if 
the counterpoise and aerial can be run 
in opposite directions at the same 
hcijrht, makinp: an antenna much like 
a standard dipole. 

Interference 

In several respects, a lOO-nieter .sta¬ 
tion is more likely to interfere with 
nearby broadcast receivers than a 
hijrher-frequency amateur rij^. This i.s 
due priiu'ipally to clo.seness of the 100- 
meter hand to the standard broadcast 
hand. I'rincipal forms of this inter¬ 
ference include: stqx rhrtrroffffvc iitfer- 
frrrtH'<\ caused by lOO-metcr sijrnals 
heatinp- with the local o.scillator in the 
receiver to set up imajres on the broad¬ 
cast dial; rrnss fnfh\ usually found only 
in poorly shielded receivers, a form of 
interference in which the amateur si^r- 
nal is tuned in and out with one or 
more hniadcast stations, usually with¬ 
out whistles or “birdies**; and ,v/orruo/s 
t rrtfHrnrirs eaus<*d by overmodidation 
of the l()0-meter transmitter. 

The remedy for the latter is obvious 
—don’t overmodulate if you want to 
keep out of your neijrhhors* receivers. 
In each of the other ea.ses, a pfood wavc- 
tr*ap connected in the antenna lead of 
the receiver usually will remove the 
otfendin^r sijrnal, A small, effective H»0- 
meter wave! rap may he made by con- 
nectinjr in parallel an 0,1 (»(>-millibenry, 

TRANSMISSION 

The transmission-lino standoffs man¬ 
ufactured by John Odejraard, Brooklyn. 
N. V. are Tiovel in construction and 
unusually versatile and easy to use, 
Kach consists of a cadmium-plated, 
hardened-.st<*el, flat nail and a small 
piece of specially punched polyethylene 
similar to that of which ribbon trans- 
mis>ion line is made. 

The nail is sl)ape<l much like a floor- 
iujr or horse.shoe nail, with small 
‘‘steps’* alontr one edp-o, U may ho 
driven into wood, the mortar between 
bricks, or iron or aluminum television 
antenna mast pipes. It may he used 
to join the antenna mast to an exten¬ 
sion. as shown in the photo. A lead 
wei^rht baek- up tlu» pine in this case 
No drillitip: is neces.sary; the nails may 
simply he hammered in and throu^rh. 

The top row of standoffs in the wall 
(se<‘ photo) shows the .sequence of op¬ 
erations. The itail is hammered in, 
then 0 !T(» of the slots in the polycthy- 
leiTc strip is forced over the head. The 


lattice-wound r.f. choke (such as a 
Miller No, 610) and a 50-puf, minia¬ 
ture, variable capacitor, Wavetraps 
should he mounted in a shield can and 
installed as close as possible to the 
receiver antenna terminal. 

The wideband vi<leo amplifier of a 
television receiver passes everyt+iing 
from zero to 4 megacycles and is a 
vulnerable spot for 160-mo ter Inter¬ 
ference, This form of TVI can be obsti¬ 
nate and ornery, since it enters the 
video channel by direct pickup rather 
than through the TV receiver front 
end, and usually is not removed by a 
wavetrap in the antenna circuit. How¬ 
ever, video amplifiers are well shielded 
in most television receivers and per- 



Fig. 5—A counterpoise i$ better than ground. 


haps this type of interference will not 
he widesjiread. Harmonics of KiO-meter 
sijrnals may enter the video i.f. channel, 
this channel often being operated in the 
vicinity of 25 megacycles, hut» accord¬ 
ing to reports of preliminary tests, they 
ajc amenable to wavetrap action. 

While on the subject on interference, 
a final word should he said regarding 
the fact that our po.stwar 160-meter 
hand is shttred tvrrifor}f. We rub elbows 
in this hand with Loran, which is a 
vital service that can attain life and 
death importance. Under no circum¬ 
stance can we afford to inteifere with 
this .‘jervice. Nor can we run the risk 
of losing 160, a fine band for local 
trattic, emergency work, rag chews, and 
a multitude of other applications, 

LINE STANDOFF 

cable is placed beneath the flap and the 
strip is folded over the cable, the other 
slot going over the nail head. 



Assembly steps for the standoff are numbered. 
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AMAZING PRICES IN NEW FREE CATALOG! 


BAlMlil DUS 

Lafayette’s ncu- low-pricr- policy will save 
yuu hi(r monry on wt-iytlinjt you buy in 
rasiio . .. |)aits. tools, tic, < heck the values 
shfiwn here - tlioy’ro only a ^am|)UnJr of 
the- super baiL-’ains in our catalogs, flyers, 
ainl outlets, (let on our ni..ilm^ list today. 

SENSATIONAL SPEAKER 

FAMOUS RCA $ yi 45 
12''sPEAXtB ^ 

Will t-asily take uji t<> iTi 
|| watts! T'>| 'lUulity M-piri- 
duct ion of :ind treble 

frf<|uonc> ranjro. L'se.s 
y .‘trotiH ‘».S O '. .-Mnico V Mag- 
li’ ind and lui.'- a v<iico coil ino 
poslance of :J.2 ohms. 
KxcHhnt 'oi I’lplacvmoiit 
or tu-w installation.*:. Tie- 
BARGAIN <'i.*:ioii ('riv.'ii evi ing and 
6 n..s No. Jt&H702;:K 


Uhicaiii6te... 



VALUE 



4 TUBE AMPLIFIER 

Pu.>.h-|iull Mkitput circuit di.Mgn<'d foi u.se 
with ciy.stal fiickup. I'.ms two tuW-s, 

and icctifit-r -J-tuU’ amplifier 

wnod on right angle nictal chassis iiiclude.s 
VoluTiU' contird. pilot lig*tt. .shieliU-il lead 
and pouM lin« cord and | iig. No. 

- Los.- Tub. Mij.g. Wt. ; II$295 



TUBULAR r -' t - ■ 

COHOTHSER 

BUY! \ _ 

2' top duality tubular c. idt-iisers at u real 
bat gain puce. Wav inii Mgiiated, noii'in- 
duciiMty wounri. F’lotn iJ! lafil. to nifd. 
l.ong firvible pigtail b ad.v. 1 M.li\ tdtially 
teslod to iiuet KM.\ .viandard.s. No 
MKJl'Tvi: shpg. Wt 1'^ lbs 


RADIO INTERCOM SYSTEM 



WAY 

HOME 

NURSERY 

OFFICE 

GARAGE 

STORE 


All y.'U need to install it is a .screw driver. Here’s 
a Complete 2-way system you can set up any¬ 
where at all for direct inter-communication. 
Calls can originate from cither end. A baby’s 
whimper will pick up at 15 feet. So powerful, 
Demote will operate over 2,b00 ft. from master 
station, riastic cabinets, tubes, 50 ft. connecting^ 
wite, etc. included. 


No. S*!iN9:.82U—wt. 8 lbs.$12.03 


ALL-STEEL MULTI DRAWER 



BUILDS INTO FILE 
CABINETS 


THEY HOOK 
TOGETHER ON 
AIL SIDES 

Coiu’enieiit storage 
for small parts. Bach 
unit constructed with tongue and slot de¬ 
signed to interUrck with other units at top, 
bottom or side. Vnits may be fitted and 
s«eurely locked ar.iund existing fixtures foi 
i r.’honiy of space. Kach drawer has handy 
pull ,'ind holder f.ir om. i.ts card. r^CA 
All-..teel. 2 x 2'.' x 5”, > XOU 

N '. 1kN 22>I R—Wt. inoz.—10 for w 



AUTOMATIC RECORD CHANGER 


Jam proof an I / JJ 

« hild pri,if—t ; an "***' 

car. be moved at any lime without jamming 
i;).it or i banging adju-stments. Days rec¬ 
ord-: niaiiually or automatically. I‘la>s ten 
IJ or tuohe III n-cords at one .^rtting. 
.'-Single Control for .simple ..p. ration. I.ight- 
u. ight rryst.d i.iiu- arm as.-ures lii-fulvlity. 
< on-stant-spoed ll<i ♦■n C’., AC 
Il.i.'»—11 ’j" X I-'.'.-'. Kei|uires <! C AQC 
above and 2" l«-lov\ panel board. ▼U»ID 
No WNlb'.l'.d:—12 lbs. Only. . ^ 



SENSATIONAL VALUE 

S TUBE Superhet Kit 


Till. pMipm,’t\ p‘>|iitldi .A< Pi' kit 

V. th .« h.inil- m- Um. i r*- j-l.i-tu talitnri 
D ir. ,ii i. '■ I 1 hr*.-t. iPhi- u.inc 

l-N \7. l_.'-k7. V'l.r. IJSQ7 jn.t -uW* 
l-i-U.,!*-- .,ui-main o-lum, ir« f o-nr 

(•instn’-in Pal i- ni.l with whU 


all'l till**-' *■ 
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LAFAYETTE 


the worlds largest radio supply organization 


Giant Book Just Off Press Bonanza for 
Servicemen! Lowest Prices in America 


FREE!! FREE!! 

Think of what it means to sit down at 
your own leisure, in your own shop or 
home, and co\er the entire radio and elec¬ 
tronic field with this one catalog. There 
isn’t a part made for radio that you won't 
find hei-e - and at lower prices than any 
place in the world. 164 pages packed solid 
with electronic merchandise: every style, 
c\ery type, every quality, all the big brand 
names and thousands of special-bargain 
items of tup quality and rock-bottom 
p rices. 

Lalayettc Concord catalofs tamovs for 29 years 

But this one is a real special. In the first 
place. Lafayette-Concord prices have been 
ttared down to within a hairbreadth of 
our own cost. In the second place, our 
stock.s on radio, television, phonographs 
and playeis of all types and speeds, re¬ 
corders, loudspeakers, public address sys¬ 
tems, ham gear, etc. are unmatched. Every 
single item described fully, with all the 
technical information you want. Yes, you 
can shop the entire radio world just with 
this one catalog — and know you’re getting 
the lowest prices anywhere. 

SEND FOR YOUR COPY NOW 

One penny — that’s all it costs you to 
own this giant catalog. Just All out the 
coupon below and paste it on a penny 
postcard. But do it quickly. These cata- 
lug.H are going fast to oldtimers on our 
mailing lists and thousands of new¬ 
comers. Rush your request now! 

FLEXTRON WIRE 
STRIPPER 

SuyCdCttl • ’ 

$395 

.\ ”inu't" for every TV ser- 
MCvtiMn’.-: kit! iStiips ;{ii0-ohm transmis- 
si*'n line quickly, easily, cleanly. Merely 
iii'vit twin lead in opefhng at top, turn 
lur haiullv a quarter turn, and pull out 
ptnjiped Wire ready for use. Made of dur¬ 
able metal. K oz. No. IhNlj.iDlR .. $395 



It'S TNt NEZT BEST THINE 

TO h eio e«NK eooK! 


Free Consultation Service 

One thing Lafayette has to offer you can’t 
buy anywhere else at any price. It's our 
free consultation service. You sec, Lafayette 
men are engineers, basically, and salesmen 
in the second place. No matter what your 
piobk-m is in radio,eb-ctronics or television 
- you can write to us and ask for advice. 
You'll get honest suggestions and a patient, 
fully detailed answer. You don’t have to 
feel obligated to buy merchandise just 
because you wiito for free advice. Our 
engineers eat, sb-ep and drink radio and 
elect 1 onics — ami there’s nothing in the 
world they’d latliei think ahoul. So write 
anytime or diop into any of our stores if 
jou’ie 111 the Mciiuty. \Ve’Jl answer your 
questions with the .same speed that we fill 
mail orders — and, lieiievc us, that's fast! 


US'} ATTENTION EXPORTERS QS*} 

Orders from friends outside the conti¬ 
nental U. S. will get special attention 
and faster handling if they arc address¬ 
ed to the Export I'lvision, New York 


RUSH FOR FREE CATALOG!!! 


"1 


SHOP IN PERSON 
AT ANY ONE OF 
OUR OUTLETS: 


H€W YOIRK 

100 Sixth Avenue 
S42 C. Fordham Rd.. 
Bionx 

CHICAGO 

901 W. Jackson Blvd. 
229 w. Madison SI. 

ATkAMTA 

269 Peachtree St 

BOSTON 
110 Federal St 

MCWABK 

24 Central Avc 


LAFAYETTE RADIO I'. pt. JL-fl 
901 \V. Jackson Blvd„ Chicago T 
luO Sixth Avenue, New’ York 13 


DON'T FORGET TO^ 

^hpeb babcains; 


Please send my FREE C.-kT.-KLOG No. 91, 


□ 


Please fill attached order. I encluse $ in 

postal note, money order or check. Will remit few 
cents postage when Older is received. 
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FLOOR iili 


COPPER band 
(eNCAseD;.4||| 


PRIMARY 

NDUCTION 

LOOP 


PRIMARY 
INDUCTION ■! 
LOOP 


T€L€K iT 

SANDERS ElEHRONKS CO, 

AVI»1I0N IID« , SltO N W. 17Hi AVI. 
luiiai n. 


Fig. l-Co«pling between Induefion loops ond eopp.r band* fronsfar* oudlo to drive ipeaVer*. 
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13 

CHANNEL 

TUNER 

$19.95 


NEW 13 CHANNEL TUNER \% o tmoW coinpoct 
unit with stage of R.F. Tunes oH TV ond ZFM 
chonnels. Mode to conlorm with Telekit or ony 
other TV set having video I F. of 25.75 Me. 
Complete with tubes, pre-wired, preolignedj 
only three connections to moke. See your tob* 
ber, or write to os for Information. Your cost, 
S19.95. 

VYrite for catolog of Telekit ontennos, boosters, 
television kits, tuners, television ports ond tubes. 


... 


European Report 

By Major Ralph W. Ilallou's 

Radio.Elbctronics London Correspondent 


obbers: Write for Price Information 


NEW 

TELEKITS 
lO-B $82.99 
T.B S59.50 


Sporkling new Telekit lO-B has 52»lnch screen. 
Brond new compact loy'out hos video tube 
moonted on chossis. Big illustroted eosy to follow 
instruction book guides you step by step through 
eosy ossembly. No speciol knowledge of television 
is required. All you need is o sotdering iron, 
pliers, ond screw driver. lO-B Kit con be used 
with t2Vj, 15, 16inch tubes. Telekit 10B, 
S52.99. Tube kit. including 10BP4 ond oil other 
tubes. S55.B0. lO B Telekit cabinet. SI5.95 to 
$24.50. Telekit Guorontee includes fc** foctory 
service. 

Write foe cotalog listing lO-B and 7 B Telekits. 
New 7.B Teleki* for 7 inch tube, $59.50. Tube 
kit. including 7JP4. $39.58. 7-B cobinet. $15.95 
to $24.50. __ 


Note simple clean loy-out for eosy ossembly of 
new Telekit 10-B. Features 2 sound I. F. stoget. 
o new pre-built, pre-oligned tuner that includes o 
stoge of R. F. for distonce reception. Eosy to od* 
iust horiiontol lock circuits. Beoutiful new model 
cobinets for 7 B ond I O B ore heovily constructed 
of bond rubbed wolnut. 


GREAT deal 
of work 
has been 
done in 
Britain and much 
is still beiiif? done 
on wide-range phonograph records. At 
lirst thought one might wonder why all 
the fuss. The upper limit of hearing in 
people under 40 years of age is no more, 
on the average, than about 14,000 cy¬ 
cles; few people above that age can 
hear .'iounds with frequencies higher 
than 10,000 cycles and there are very 
many people whose upper audibility 
limit is approximately 5,000 cycles. 
Good commercial phonograph discs 
record frequencies up to 10,000 cycles. 
What, then, is the use of working out 
ways of recording and reproducing fre¬ 
quencies up to 20,000 cycles if nobody 
is going to hear them? 

The answer is that, though fre¬ 


quencies of 15,000-20,000 cycles can't 
themselves be heard as sounds, their 
presence or absence in a disc played 
with a pickup, an amplifier, and a loud¬ 
speaker of the highest grade does 
very materially affect the quality of 
music. Persons with a complete acoustic 
cutoff above 10,000 cycles readily de¬ 
tect the difference between 10,000- and 
20,000-cycle recordings and very much 
prefer the latter. The reason why this 
should be so is an interesting one, and 
I wonder whether you can puzzle out 
what it is before reading further. 
There's a clue to be found in television 
technique, where a visual problem on 
similar lines arises. 

Here's the answer: It is very seldom 
that a steady tone occurs in music; the 
greater part of any piece of music is 
made up of more or less complex series 
of transients. And that word tmnsient 
provides the key. A transient is a pulse 
consisting of a square or nearly square 
waveform* To reproduce such a wave¬ 
form perfectly would, in theory at any 
rate, require the inclusion of all fre¬ 
quencies up to infinity. In practice, the 
steep rise from zero level at the begin¬ 
ning of a transient and the steep fall 
to zero level at its end are produced in 
a manner that satisfies the ear if the 
frequency-range is made C0,000 cycles. 
People who can actually bear no steady 
tone of above half this frequency dis¬ 
tinguish the wide-range record at once 
and like it better because it brings out 
the transients crisply and clearly and 
does not slur them. You see now why 
TV might have furnished a clue? Tele- 
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vision is also larj^ely a matter of tran¬ 
sients, clear-out chanjfes from white 
to black or black to white, and a wide 
freciucncy band is a^ain needed if fuzzi¬ 
ness is to be avoided. 

H.M.V and Columbia records are 
now be in Jr made with a 20,000-cycle 
frequency ranjre. These recordings have 
a cros.'Over fretiuency of 250 cycles. 
Above that the recording curve is con¬ 
stant-velocity all the way to the final 
cutoff. Relow the crossover the char¬ 
acteristic is con.<tarit-amplitude, falling 
by (5 db per orta\e. So far, no large 
number of wide-range records has been 
made. 

The reproducing instrument is known 
as the “Klectrogram.*’ It contains no 
less than three lou(ls))eakevs. First 
comes a 13^2 x 8-inch elliptical in.stru¬ 
men t, ^with aluminum center and a 
10,000-gauss permanent magnet; next 
there is another aluminum-centered 
elliptical speaker, this time l(M /2 x OV 2 
inches, also with a 10,000-gau.ss per¬ 
manent magnet; lastly, there is a 
flared-horn tweeter, using a metal rib¬ 
bon of half a thou.'-andth of an inch and 
having a 7,000-gauss permanent mag¬ 
net. 

Loudspeakers in Sf« Paul's 

When Sir Christopher Wren built St. 
PauTs Cathedral in Lon<lon nearly 250 
years ago, he gave the world one of 
its most b(‘autiful buildings. In his day, 
though, theie was no such thing as a 
science of applied acoustics and, for 
all its beauty, St. I*auPs lias until now 
been one of the most exasperating of 
churches to both -lergy and congrega¬ 
tion. No preachei could make himself 
clearly lieanl by more than a few of 
his hearers; in some paits of the buikl- 
ing both music and the spoken word 
were ruined by reveiberations. So 
strong are these reverberations that 
they defeated all attempts to in.stall 
systems of loudspeakers suspended 
from walls and pillars: the sounds be¬ 
came louder, but they al.so became more 
confused. 

It was suggested some time ago that 
something might be done by fixing 
<1 own ward-pointing loudspeakers below 
the seats of selected rows. Sound waves 
would then be reflected upward and out¬ 
ward from the flocn* and the ilamping 
furnishell by the seats them.selves and 
by the clothe.- ami bodies of their occu¬ 
pants should suffice to prevent leverbe- 
ration effects. \m way out of one big 
difficulty could, however, be found. The 
seats themselves are wooden chairs, 
fixed together in rows by battens. The 
seating has frequently to be re- 
airanged for various ceremonies, and 
wire trailing about the stone floor just 
wouldn’t do. 

That problem has been solved by 
what conies virtually to turning the 
whole great building into one gigantic 
transformer. Down in the crypt is an 
audio amplifier with an out))ut rating 
of 5 kilowatts. This feeds the primary 
of the transforn.er, or rather the pri¬ 
maries, for there are 14 of those, con¬ 
sisting of horizontal loops containing 
a total of four miles of wire, fixed to 
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With only S hiisic 
models in the HANDY 
TORQUH-DRIVE SALES and SERVICE 
KIT, you can iniinediaccdy replace any one of over 
150 standard type pickup cartridges in common use. There’s no 
Special trip to make to your supplier for a cartridge . . . there’s no lost time, 
no lost sale! You make a quick profit . . . you make your customer happy . . . 
and you actually give him a superior cartridge! Ask your li-V Distributor or, 
setid for liulletius 141 A 42 . {H «w Model L14 Mkrogroove Crysio! Cartridge o/so available) 
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toughness 

testing 

PEPARTMENT 


^ Siirugut’ PrtxiurtiiCo 


Exaggerated? Not by a jugful! So many 
claims are being made for the average ca¬ 
pacitor these days, you’d almost need a test 
department like this to prove whether or not 
the manufacturers are telling the truth. 

For everyday testing of essential capacitor 
characteristics in your Own servi..e shop, we 
recommend the Sprague Tei-Ohmike Ana¬ 
lyser. Measures capacitances from .0000 1 to 
2000 mfd., electrolytic power factor to S0%, 
and electrolytic leakage under rated vo’tage 
from built-in power supp y. Checks insula¬ 
tion resistance of ceramic, paper and mica 
capacitors. Measures resistors troni 2.5 ohms 
to 2S megohms. Also is a 0-1 S-IS 0-7 SO vo*t 
and O-l.S-lS-75 ma. voll-inilliammeter. 

Write for catalog M-414 today. 




Sprague Capacitors for dependable service 
in any application. 

SPRAGUE 


Sprague Tel-Ohmike analyzer for fast, easy 
testing of all essential capacitor and resistor 
characteristics. 


FLUOROSCOPIC, 
EXAMINATION 


SPRAGUE PRODUCTS CO., North Adams, Mass. 

Distributors' Division of the Sprague Electric Co. 

Laig: r.prints o( this Cartoon, suitable tor Irarauig. arailable. Senp 10c to cov.r mailing anil haiigiiiig cg>t. 


Ftircitfn Mews 


the roof of the crypt (Fig. 1). The 84 
sejondaries contain no wire at all! They 
are formed by copper bands, 4 inches 
wide and protected by wood casings, 
fitted around selected blocks of >eats. 
Each .secondary fced.> a short-horn 
loudspeaker with an 8-ohni speech coil, 
the speaker pointing toward the floor. 
The fluctuating currents fed into the 
primary coils by the amplifier induce 
corresponding currents of adequate 
magnitude in the secondaries formed by 
the copper bands, and these feed the 
loudspeakers. The whole system is so 
designed that the maximum possible 
coupling is obtained between primaries 
i and secondaries. 

Between the primary coils and the 
secondary copper bands is the roof of 
the crypt and the floor of the cathedral 
I itself. This is a mass of stone, rubble. 

brick and marble with an average 
I thickness of 7 feet. There is also about 
a foot of air space between the floor 
and the copper bands. Hence the total 
separation of primary and secondary 
systems is approximately 8 feet—a fine 
i piactical demonstration of the efficiency 
of wed-designed magnetic coupling. 

, The microphones are installed at the 
1 pulpit, the lectern, and the other key 
I points. On the floor of the cathedral 
I there is a control desk at which an op- 
1 era tor sits throughout a service. He has 
' before him a plan of the building, on 
which pilot lights indicate the micro¬ 
phones in circuit at any instant; he is 
thus able to ensure that every part of 
the service i.s properly handled by the 
“.‘ound-reinforcement system,^* as it is 
called by its originators, the Pani- 
phonic Co. The installation is working 
1 well and proving most satisfactory— 
no small achievement. 
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A new "zoom" lens 

Those who watched on their TV 
screens the final match in this year’s 
competition for the Football Associa¬ 
tion Cup saw a new and surpri.sing 
feat. At exciting moments they had the 
impression that the camera was moved 
forward right on to the field, giving 
closeups of one small area, of a few 
players, and of the ball, around which 
activity was centered. The camera, of 
course, really stayed put in the com¬ 
mentator’s box and didn’t move an 
inch. The effect of movement right out 
among the players was produced by 
means of a new type of “zoom” lens. 
Fig. 2 shows diagrammaticaliy the 
makeup of the lens. The portions A and 



TO SCREEN Of 
TV CAMERA 


Fig, 2—Lens orrongement in the new “Zgomer. 

D are fixed, hut B and C can he moved 
by rotating the outer casing of the lens. 
When this is done, the focus of the final 
image on the TV camera screen remains 
unaltered, but the focal length of the 
combination, can be changed. With 
lenses now in use the area covcM*ed by a 
portion of the image on the screen can 
be steadily increased until it four 
times its original size. 
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McfiEE’S WHBEHOUSE CLEftllllF SALE! AUTOMATIC BECOBDCHAIIGERS»9Wup 



CAPEHART TWO POST SQJ5 
RECORD CHANGER W 

CAfwhart Chanoer Scoop. .»<» r:iiiHiUv. 

nlifh prirfU romlilriaiiiins. Bratnl irtw, hut 
haw been removed rniiu sp(h: to he reiilaoeil 
. "peed rhanKern. May Keuuire Minor 

A tJuh.iiieiiiM. These haw Capehurt true tinihre vanahte re- 
cartrldiffs. Rcniulrea aame eain as I he O.K. VK 
^‘"i?"*'***fumnilied. flane size 141* x 
I II I . V\eiuhl -2:1 IhH. stock No, NK-.I. S9.9S ea. 

Meer*e!“s1.00"'extra Pennaiient 

.. '*Wh O.K. llPX-oirt vari.itile telucl.inre 

. iMlriflKe. S2.9S. extra. 

Made to fit leatherette cnvereil liaxe S1.9S extr.i 



Creacent RRodel 3S0 with 
Aatatic I..70 cartridite. I’lavs 
Ilf 12". or 12 lO" reconis 
at 7H KPM. Dane mIzc I I 
X i:r. Net Price S12.95. 
two for S29.00. 

re<l liot I'haoKcr value. 
Welftht 14 'h. Malle to til 
‘.tinefctte covered bane, 
SI.95. extra. 


Oeneral Inmtrument Stock 
Mo. GI-73. iHial .Speed, with 
AaUitic reveralhleeariridtre: 
p4‘rmaiient tieedlei*. I'laya 
to 12’ or 12 HI" reriiras. 
at 3:11.^ or 78 Hint. 

Net Price S19.9S. ea. 
S17.9S If you huv w-lth 
an S-.’>0 or S-39. 


12 INCH COAXIAL 
P. M. SPEAKER 

RESPONSE ^10-^ 
40-17000 CPS XL I 

ItecuJar $32..lO Hat natlouMlIv i 
known, r.iiiiuiiN 12" Ahilcn V coaxial 
PM speaker. Matchea any H ohm ' 
Voice Coil, onlv two wires to coii' 
iiect. This speaker used on na 
tinnally Tamo is $«l«iO.(MI radio si-.k, 
.stock No. t'IM3X. Ueiclc 8 Ihs 
Net 512.99. two fur S24.9S. 




HALLICRAFTErS S<56 S59.95 

$110.00 VALUE H-TUBE PM AM CHASSIS 
A’ AUTOMATIC FREQUENCY CONTROL ON F.M. 


I Model S-9S NalHcrafter», liiKh fidelity. II tuhe AM'TM radio receiver 
chaaaia for the hrondcast l»and and PM 88 to lOM nieKacyclea. Auto- 
inatlc frei|uencv control on KM holds (he sUllon in tune. Phono con¬ 
nection on ^ar of cha.ssts. Kull raitKe lone control with base IxKiat. 
Ptisii pull 6Kd lu'ies ill autJiu .s . stem. Kn-<|uency reaponse esMentiallv 
flat front 5u to l4tJii(> cps. Wide vision accurately calil>rated alide 

rule dial, with ... lin.adcnst band. Output transformer 

P'»l‘'l''‘» 500 ohm line. 1 .\ntenna terminals; two for AM and two for 
l-M. This IS llie finest lyiK* bonie radio that we know of lodav. 

. ,,, .... Ifetter Jtet your order in early. t»esiuned to lie used in commercial 

«1*00^0^ $4HO.fff» to $800.00 class. The reifular dealers net un this chaasis ts 

§ .• purchase enables us In nffer these brand new. factory carUined I 

tfallirrafters rfias^ls complete willi tubes and operation instructions, at only SS9.95 
less »i>oakor. .Sijeaker matchliiu transfnrmer, •.oo olinfs in voice coil $2.SO extra. Chassis ai*e 
• 2^4 X lO X 7^". Wfiicht 2.1 Ihs. Huy your .s-."iO wiiii a wide raoKe PM speaker. Pick your 
eiiinnination from the prices listed below and save. 



HalHcraftera S>56 Chassis with 
Tubes, 300 ohm to speaker 
matciiitiK tranafunnerand Model 
A-13 PM Jensen I."! inch O Ih. 
inaftnet speaker. This fcives you 
a complete radio fur cUi-totn in- 
st.sjlal ions. .ShippInK weiKhi 47 
lbs. Stork No. A l.TPM. 

.lensen .S|ieaker. .s-3r, chasnis 
and sneaker matching trans. all 

for. $79.9S 

(.1- dual s|H>eil chanKer. stock 
No. 01-73 .... 517.95 


Hallicrafters S-SG Chassis with 
Tubes, .300 •obin to siteaker 
matchiniE transformer and our 
Model CR-l:tX 12 iiicti coaxial 
P.M wide r.iiiue siieaker. Tins 
elves )ou a cuinidele railm for 
custom iiistall.'iliinis. .sihii>pi i-' 
weleht 33 lliH. .Stock No. 
S-.3nCRl3X. S-.30 cli.tssis With 
12 inch coaxial PM sneaker 
and malchiii'' Ir.-iiis. All for 
571.95, C,1. |>ual s|*eed chan 'er 
Stock No. Cl. 7:1 517.95. 


OUTPUT TRANSPORMEII 
HIGH FIDELITY 
20->20.000 C.P.S. 

SCOOP PRICE 
$4.95 EACH 

! Wiiv pay $20.00 or $30.00 fur an out- 
* om? .Supreme nualib anu hieb ndeliK 
t output traiisforiner. Ifesiened to match 
I f2—2—ttVIl. or 

t ■*-8.15-230 and 

I .lOO ohm; with HP', fcedliack wuidiiie. 
I Housed Ml a comnoun<i tilled cast-; 31-s 
4 lAjX.f". Actuiil iirl weiKid. « lbs. If 
I you waul ine l*est (lualiiy from youi 
I audio Kvalem. ordi-r thts iranKfomn-r. 
, Kesfionse essentially flai from 20 to 
2i>,<iOO i-vclva. Wr have tried several 
I hisrh ndelitv outputs lo our l.ab and find 
I this to lx- the beat (aim-. Kveti tliouuli 
your amtiliher only |,uis out lo or 1.3 
I waits tins ;f I watt lob is what you 
I aboiild have. Connect iik ttisiructions are 
rttniislied. .StiH-k No A.4t>3. slim 
■ weteht 8 IbH. Net nricc . .55.35 


HalHcraftera 5-5G chassis with 
Tubes. .300 ohm to speaker 
matclilne transformer and our 
Mialel I2-XM.S super heavy 
duly 12 Inch 22 nz. Oxfn 
PM sfH'aker Ireeular $5ff.O(i 
lisii. This eives you a com¬ 
plete radio for cuatom limtalla- 
lions. Shliipini' wel-'ht 38 In- 
Slock No. S..38XMS. A 12" 
Oxford .Speaker S-5« and s|>CMk- 
er trana. all for only 559.95. 
C.l, iHial Sneed Chanifcr No. 
C.1.-73 517.95 extra. 



HALLICRAFTER S S<59 $32.95 

8-TUBE FM-AM CHASSIS 
PUSH-FULL AUDIO—AC CONSTRUCTION 

Model 5-99 Hallicrafters, hlffh fidelity. 8 tutie cuKloiti 
riH-eiver chasslH, for F.M/AM reception. Size 12*^ x 
71'2 X 9". An excelleiiily engineered chassis, euuaf to 
those uHtfd in $3O(i.0(f commercial sets. Wide ramte 
audio. 8(f to M.fHfO cpa., tone roittml, phono input 

_ lack on chassis. R-'ceives fimadcast. .34tl tn I7ft0 kc. 

and KM 88 to H18 me. Accurately calibrated slide rule dial. Any Rood PM speaker 
will work on this set. Outnut transformer matches H ohm voice coil. Pric^ comolete 
with tulies, but less si»eaker. WeiRht Ifl lbs. S-.3{l chassis and tul>es. Net Price 532.95. 
n K 9" 4.84 («. I'M speaker tO.K. for console cabinet at left* 52.99. extra. .S..3tt 
custom chassis and tulies, with our reRUlar $12.93, CR-I3X Coaxial 12" PM siieaker. 
all for 542.95. 

CONSOLE CABINET FOR S-59 $19.95 

Ht^autiful blond console eablnet. Size 17 x 21 x .13" hlfsh. This cabinet 
was inteodeil for use on a nationally known $129.00 radio-phono com- 
liinatlon. The lower half of the cabinet is divitled for altnims. The upper 
half has a hinRed lid, which covers the radio and chanfler. Ratlio tmnel 
is H X 15" ami may lie ordered ready cut for Ilallicraflers .H-59 nr 
with a lilnnk iianel for installiiiR ynur own chassis. Chanirer panel Is 
f-laiik, will hnld a cliant'er up lo 12 k 1.3*. Cahinet will hold a 6" or a 
8 X 9" speaker. ShipplitR wt. 4|» lbs. Slock No. JH-4 blond caliinel. 
ready cut for the 8-59 Hallicrafters iwill not hnld S-5Gi . . . .519.9S 

«- 54.54—Alnico V PM sfieaker.52.95 extra 

.siiH'k No. J(t-.3X same iiot htaiik radio paiud.519.95 

Slock Nil. H-HMMi cabinet Just as we IioukIiI them. Vou re-do the radio and chanRer 
area to suit vour own n(>ed. ChaiiRer area is nnw 15 x 15" and radio area 5 x 15 X 
t." stock ‘No. ll-HtiKI. Sltlnninff wetgbt 4t) Itis .. . . _ , .514.05 



BUY YOUR TELEVISION MATERIAL FROM McGEE 

sale: 




, ST. GEORGE WIRE 
I RECORDER MECH. 


$22.95 


St. Wire Recorder Mechaniimi. 

itiaml new, compli-ie w ijre recYirdlnR and 
playback meclianlsni. Also iilays 78 Rp.Xl 
reconis wh(ui crystal tnekun lx installed.- 
ReeordH and plays nai k up to 1 Imur on 1 
sl.iinlard Wt-lisiei- win- KurniHhi*d with ilia- 
gram for .'I tuM- ciMivi riiir (adapts r.'idio or 
i>oi|illtier for wire i-cordi-'gi. .\-li3 s* 
GeorRe mechanistn. w*-.'ht 1.3 llis. Re<iuires 
b X 13 X 3i/b" span-. Net 522.95. t'rvHlai 
pickup for plaviiiR soil recordlMR tihntio 
re'' - *H. St.9S extra l•..t«*r wire. I Imiir. 
53.25; .30 min., 51.95; 15 min.. 51.30. 

(iv-.ai niike and desk stand 54.95 extra. 
WIRC RECORDER CONVERTER 512.3S~ 

VVitb this ;f-tulie enn'erter you can adapt 
the SI. r.eorKO Airki .1-. or Websier Clii- 
caRO wire recorder mei-hanism to any radii» 
or P. A. system. Onlv 3 connections nec- 
ess.'iry. Just pluR it mip the phono Input of 
VI.ur aniplifter and coi nect to plate of mil- 
put tulie. Af-Transfornier construction. Ram 
r<*r mike. 3 position switch for rmlcklv 
chanRinR from reconl to plav-lKick. Priceil 
ready wireil and tested with instructions 
and tulK* 12AT7 pre-amblifier: nAQ,3 Ox- 
eillaior erase; 8X4 rectifier, -Stock $lCK-t, 
net. 512.95. 


12 Tube Kit Model PRK-51. This ix the 
niiist i-lalsiraie radio. I^.A. kit that imr 
eiiu inei-rinx department ixmlil dt'HlRn. Here 
are its features: lleceiveH broadcast, 3.3(1 to 
I83u kc and KM 88 to fUM me i3 Rantr 
tunhiR un KM.* Tlic audio aystem is wide 
raiiRe, 40 to l7.CHli» cpa. 3 lb. inter- 
wound high fiilelilv output matclies 8 ohm 
speaker. Twin Iniie controls di.-isc* and 
lieiile 1*1 Nisi I. piioiHigr.iph inputs for stand- 
.iril crystal or Gi-in-ral Electric variable re- 
Itict.’itice. Mike inpwl f(*r crystal or dvnamic 
loike. This radio may tie Used for an 18- 
wall P..3, svsietp. ;i recordlnir amplifier, or 
for a hiRl) hdelity T.V. sound syalom. 

( liassis size. 15 1.. X x 71/<»" re.-'-- 

t«unchrsl. KvervttttUR furnished with the 
kit. including (UlieK 8AG5. 8SII7Y. 2-8lfA8, 
8AT8. 8118. 8BE8. 2-I2AT7. 2-8V8 and 

3Y3. Tlie K.M UK sectinn is rcadv w-lrci 
ici.ils an-l sockets), to make this kit easier 
fi-r ymi ti- build. 8" slide nde dial. Cnm- 
tileb- kit MimIi-i PltK..3l. with pliolns and 
instructions. 539.95. Weight, 28 llts. 
Sni-.iker reronimeinKMl. Oxford 12”. 22 oz. 
PM. curved coto* nttd 1 1^" voice coll. Mislel 
12-XMx. 510.00 extra. 


TV PICTURE 
TUBES 

12LP4 $32.95 
10BP4 $19.95 

i SOCKETS FOR EITHER TORE 49c 

EACH. ,sav(- $27.00 on a 12' pictuic tdiM*. 
Mct.ee uifi-rs a rt‘al Imi deal nii T. V. pic- 
luie lulies. Manufarlurer makes this state- 
I meiit alsiul these iuIk-s. "These lul*es. al- 
IhouRli well within our manufaclurinK tiij. 
eraticc. are not nuite Risid eiiouRh In Iwar 
our t.rand name. ’ We here al McGee f.nl 
to see any difference in these and otiier 
lutes. They carry the staudani faclorv T. V. 
lube Ruaranti-e. HiliPI T. V. lulie. 519.33 
12I.P4 T. V. Picture lute. $32.95 




Gl. 13 CHANNEL 
TV FRONT END 

$ 7.95 


T. V. SCOOP $2.95 

Karnsworih Television 
Chassis Model par¬ 

tially Iniill up Chassis Size 
12x17. Has 10 Tiite siK-k- 
els and over 150 small 
[ par.H (itwMii,ioi and Ceramic Condensersi no 
rolls or Traiisfurmers or tuiiinR unit. Sweep 
aral sync, circuits are all partially wired up. 
Tins T.V. ChasaiH is ideal fur the student 
and experimenter. I.earn T.V. l»y huildmi' 
your own set usiiir this chassis to start 
from. Knenished with a 1948 rcRular $3.lll> 
.supreme Ihihlications Television Manual, 
which has a cumplete schematic of this 
chassis as well as 9 puRCs of service in¬ 
formation. 

If yon warn In play with Television here 
IS a chiiiice lo get started. 

Karnsw'ortI) GVi^d partiallv built up Chassis 
and IK Sut>rcme T.V. Matuuil all for 55.93. 
Include iKisbiRe for I 1 Ihs. GV'ZOO Chassis 


TELEVISION POWER TRANS. 



6 TUBE 
AC DC KIT 

$ 9.95 


G Tube Superhei. Broadcast AC-DC Kit. 
nxioR lull «.»ze tu'ies. Housed In a Kanis- 
worth plaxHc caliinet. with slide rule dial. 
U.K. xlriRe, 2 RariR (XUiilenser, l(sii> antenna 
atiil .3” speaker. This makeN a facli»r>' like 
riidio. The cadmium chassis is readv punched 
and sockets are inslidled. This type of kit 
(isu.'div -ells fur > least $1.3 m* All oii 
funiixhed. includini; tubes; 12KK. 2-12.KK7, 
I2SR7. 331.8 aid 35/.3. OnnithMe W*»)* 
(li.xRrams and idndos. Kit Model K,K-8. Wf. 
H lbs.59.93 


13 C..a.ioei Television Front End. pi-rma- 
[ liility tuner, with 13 imisIU.mi switch. Ifuilt 
in oscillator trimmer. Price I cxintiileie wiiti 
lubes: 8C-4 and 2-8AG.3. Tins TV fnmt end 
■ may be u>«ed with our Farnsworth. GV/.-8<) 
Output feeds In video channel. 

I Mock No. MAIM3 T.V. fp.nt end with 

lutes . 57.95 

We have a few of these tuners, that Jiaxe 
the fine tiininR osc. trimmer missliiR. Other¬ 
wise. need repair and mav have broke - ,-<')• 

f«*rm. No. MA-i;i.\T. 51.95 

$arket-Tarz>an, i;i channel tuner for Teie- 
front end is 

all wired, includiiiR tube sockets. The same TV 
front end ns used by sexeral nationally known 
'*“****'» antenna trimmer. 
(HTi rt-d with prinieil schematic dl.'iRrant. 
Prlr(«i| comnlete wdh 3 bites; BCI osc.. 
RAt.rr niixiT anil 8itH8 itK amnlifler. This 
unit IS worth twice our i»rice. All wired, 
onltinl is to be fixl into vour x nleo chaimel, 
worn.’ Varns. 

ren' xv^'f*’«^»‘*»** Ailvcrllsed to the 
left. We-Rld 2 lbs. .Slock No. SK-T3. Net 
M-,cc viirkes-T.intian. 13 channel tuner xv»‘*. 
3 tubes . 59 95 


m 


$ 2.95 


.iSA fmrn 

ifl 0 c c c, 


a4. 

8 WATT KIT 


S4,95 TM.8 S8.95 

1-4. .. XXail Aniidifler Kit. Ideal 


5 WATT KIT 
TM-4 

Kit Model TM 

for beRimii-r construct ion. Has features 
hi'tlier prK’ed aniplifb-ra. Inputs for phono 
nick ui* or mike. Com |m> 11 sal ion for the C.K.. 
V.iri.'dile Reluctance pick up. Ihish pull nut- 
oui Rix-es RfMid lone iiualliy. Output to 8 
ohm Voice Coii. Variable lone control and 
fader Control. Ready i-iinrhed chassis. This 
lo.ikfx a to|i i|uaMty Ai'-HC Audio Ampbfler. 
Priced complete with lotes. dtiiRr.irn and 
idiotoK. 2-5011,3. 2-IJAX7. plus selontnin 
rectifier. Weight " ‘ ‘ 

98.''- ~ 

54._ 

53.00 extra. 

Kit Model TM-8. H Watt amplifier Kit for 
iiKidy xise. reconl playine. or paglnc;. 
Matched cinnfinneid i.arls. Readv T>unche<' 
chassis. Variatiie tom control. One cotitr<*l 

fydes from tnlk«‘ to *.. inniil entnpenaa- 

tloii for G.K.. Varinid.- Reluctance i>ick up. 
Ouliiul niaicbes 8 otini Voice Coil. 7.3 Mill 
Power Tr,iiisformer. Price Includes tuPes. 
iliaRriiin and photo, imsh pull nAQ5. two 
I2\X7. plus rectifier. Kit Moilel TM-K 
W<-t"h» 8 Tbs. Ne* *• 98. Crestal mike and 
ntiMb desk stand 54.95 extra. T.M-R cus¬ 
tom wired and lexie-l 53.00 extra. 


rectifier. Weighi :i loC MiJ^^ No TM-4 I '’'’r"- ' bHcdns. 2 

38.95. Crvstal mlkc ..nd iMlIitv desk si and ' tm*? o*,*’i'‘’ 1?",* 
54.95 extra. TM-4 cu-tom wired and tested '’1,, / I*”!; 

53.00 extra dbsi* J*'**! denk stan 


12 WATT KIT 20 WATT KIT 
TM02 $10.9S TM-20 $15.95 

Kit Model TM-12. 12 Walt Amptlfii^r Kit, 
Ideal for a iiigh Miadily record player as a 
P.A. .'*> stein <*r reconl lug amplifier. Matched 
component parls read.v punched chassis. One 
control fades from nlioiio to mike. Input 
coiiiiKOisiitioii for G.E. Variable Reluctance 
pick u|i. Output matches K ohm Voice Coil. 
HIP Mill Poxxcr Transformer. ( omplete with 
bibes. dl.-iR-ani an-i nliidns. y.HVfi, 2-12AX7 
cnntrol. .Model 
510 95. CrxMtal 

- --and 54.95 extra. 

TM-12 custom wired and tested 54.00 extra. 
Kit Model TM-20. A bigh itualtiv 28 Watt 
Audfo Anitiliiier xvith 1.3.3 .Mill Piiwer Trans- 

... and push null 81.8's. Inputs for mike 

or plion.i pickup. Compensation fur G.E. 
Vari.xble Reluctance pick up. Tune and fader 
controls, ifax he.wv duty universal output 
transfornier. to match one or two speakers. 
Ready |•uncl1ell chassis. Price includes tutes, 

diagram .. photos. 2—8L8. 2—7N7. 7Z4 

KreiiiteiU'V res|Minsc .30 to O.OOp Cps. Kit 
Model TM-20. Weight 20 lbs. Net 515.95. 
TM-‘Jii custom wireit sml tested $5.00 extra. 



KIT MODEL X-45 KIT MODEL DE-4X 
$12.95 $5.95 

Comolete Personal Portable Radio Kit Model 
X-45. Made from gciiuine Garod faclor>'. 
.Matched parts. A complete kit to build a 
liroadrast battery oiicrated 4 bite nTeix-er. 
Small In size 8■ ^3x31 4x1 ■ j". Weight 3i4> 
His. 2 Gang .'<uiM»rhet circuit set <x>mes «n 
when lid opens. Rugged metal case with 
I colorxnl plastic front and back. l.iKtp antenna 
in lid. Kumtshed xvitii diagram and pholns, 
tubes and 87 i'<» fl-Rattery. Will go lo-'etlier 
' like a faclorv Isjllt radio. Slnfiniitg weight 

8 Ihs. - " '■ — •—- - ■ --- 

514," 

Complete Mike Rroadcastcr Kit Model DE-6X. 
llroadcasls 800 to 1.3110 KC from either a 
phonograiih |>ick up nr mike. Makes any 
radio receix'er a P.A. system nr recording 
amplifier. llru.idcHst tone iiuality. Has fader 
control from mike to reconl almulatiiig a 
regular hniadcast station. Wnrks imi I iO Vnlt 
AC. Ready punched chasaix. Price includes a 
wiring diagram, photos and tutes. 2—33B3 
I2SJ7. 3,3W4. Kit Mmlel nE-8X. Weight 4 
lt>s. Net 55.95. Crystal Mike and desk stand 
54.95 extra. 


GVZ-60 Power Transformer, 

C-P423fiz. A 133 ma. tapteii 
I lo x'olt primary. Supplies 
plate x-oltage and filament 
for fiart of Fanisworth T. V. 
chasais. 37-3 voRk D.C. 0.,3 
and 3 volt filament. Adjustable voltage. 
Size .It.4 X 3-«4 X .3t2-. high. .Shinping 
weight. 7 lbs. .Scoop nrice. GVZ-80 T, V. 
Power Ti ausfonner ... .52.95 

JEFFERSON T.V. PWR. TRAN 

T.V Power Traniformer. similar tn R.C.A, 
2110 m:*. 1 10 Vfilts, OC cycle. 700 Volts 

It.C.. filamentN .3 vnlls at .3 amiM.. .3 volts 
at 3 amps anil IS..! x’adts at 8 amps. Trans. 
«****,-*''I X 41 X .3I''4". Shipping weight. 
12 lbs. stock h/o. Mli-4P. Net price. .59.95 

Television Vertical Deflection Output Trans- 
fprmer. Shipping weight 2 Ibn. .stuck No. 

VlbSOiiii. Net Price.$1.95 

Television Focus Coil. Top i|ti.-ifltv fur lo or 
12" tutes. .Shnilsr to R.C.A. No. 202DI . 
Net. nrice 52.49 

Horizontal Oicillator Transformer. .Stock No. 
H-MA. Net price. . 99c 

TELEVISION COURSE $3.00 

Sam's Television Course book. 218 pages. 
T.V. explained to vou In everyday langua-te. 
We think it's the finest value bslay. 

Net.53.00 

l^fsrd TVH-9 Television antenna. Stacked 
high and luw b.ind folded di|MiU>s. with re- 
"‘•‘■tnrs and mast. Regular $1.3.00 net. 
McGee's Mile price. . . .55.49 


3-WAY— 
PICK ME UP 
PORTABLE 
RADIO 
ONLY 

$ 12.95 



hs. rX-43. 512.95. Wired and tested [ Jdnminunt. leatherette covered case made 
1.95. ' bv Farnsworth. i*op up lid with limp antenna 

...I.*. MU.. O............. ubuilt-m. Size 3 x 9 X 8". Kuild yourself 


professional louking radio with this kit. 
Fivery piece furnished including tulies: 1 R.3. 
IT4. ls.3. Mild 3V4. as well as easy to fol¬ 
low- iiiagrani and photo. Receives fimsilcast 
.340 to 18.30 KC. This set will make a full 
two gang superhet. itiat bsiks like a $40.0o 
radio. We -hould a^k 517.00 for this kit. 
Hnwevi'r. line production makes this 512.95 
lirlce |M>sHilil(-. stock No. FT*-4X. complete 
kit less bai'c'i^H. .shipping weight 9 |Im. 
Net price 512.95. Kit of tialteries. 67 
volt and ''X'’ 52.25 extra. 


McGEE RADIO COMPANY • 


Prices F.O.B. K.C. Send 29e'b deposit 
with order. Bal. sent C.O.D. With Parcel 
post Orders include Postage. 


WRITE FOR BARGAIN FLYER. 

1424 Grand Ave.. Kansos City, Missouri 


SEPTEMBER 1949 
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Riiil|ii-ilcctr«uic Circuits 



TELEVISION KITS 
AND INSTRUMENTS 


Build it 


in 1 Day! 


ELWI5RSTV KIT 


GIANT 
160 Sq. In. 
PICTURE 
Has 16" 
PICTURE 
TUBE 


lAII-Glass Picture Tube, giving 
bright, eieor. steady picture.) 

• KIT COMES SEMI-WIRED and 
ALIGNED. 

Can be completed in one doy! 
o SAVE by installing the set yourself. 


• NEW LOW PRICES! 

S>iVE UP TO V 2 on the cost of equiva¬ 
lent picture-sise sets. For NEW LOW 
PRICES, see your Transvision Outlet 
listed below. 


Eliminate the Variables in Television Installation with 
the Transvision FIELD STRENGTH METER 

Improves Installaiions! / Saves the Work! I 

Has numerous features and advantages, including—(1) Measures actual picture signal strength 
... (2) Permits actual picture signal measurements without the use of a complete television set. 

(3| Antenna orientation can be done exactly 
... (4) Measures losses or gain of various 
antenna and lead-in combinations . . . (^) 
Useful for checking receiver re-radiation (local 
oscillator) ... (6) 12 CHANNEL SELECTOR 
... (7) Amplitudes of interfering signals can 
be checked ... (8) Weighs only 5 lbs. . . . 
(9) Individually colibroted . . . (10) Housed 
in attractive metal carrying case ... (II) Initial 
cost of this unit i» covered after only 3 or 4 
installations . . . (12) Operates on llOV, 60 
Cycles, AC. 

NEW LOW PRICE 

Model FSM-1, complete with tubes Net $79.50 



SERVICE-DEALERS ... 

Be Uie TV Parts Jobber 

and Service Center in your community! 

• Beat competition at a profit. 

• Stop being undersold—by onybodyt 

Here’s a real opportunity^ to MAKE MONEY in 
Television. If you can qualify, you can become the 
Tranivision Television Center In your community— 
ondBUY TV and RADIO PARTS AT JOBBER PRICES. 
Practicolly no investment required. This offer Is open 
only to service-dealers in territories where we do 
not have on authorized distributor. 

Contoct Tronsvlsion Outlets listed below, or write 
to New Rochelle, for details on Transvision’s ”TV 
Center Plan,” DO IT TODAY! 

TRANSVISION, INC., Dept.RE.NEWROCHELLE,N.Y. 


TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

C.ONTIMOUS TVyilSC 



Mod«l B-l.List $32.50 

All Transvision Prices are fair traded: •“^1*** 
without notice. Prices 5% higher west of the Mississippi. 


CALIF; 

8S72 Santa Monica Blvd.. Hollywood 
3471 Colifornia St., San Francisco. 

DEL: 

4 East 15th St.. Wilmington 

ILL: 

l002 So. Michigan Ave., Chicago 

MD: 

'912 No. Charles St., Baltimore 

MASS: 

1306 Boylston St.. Boston 

N. J.: 

601 Brood St,. Newark 

N. Y.: 

1425 Boscobel Ave., The Bronx 

405 Coney Islond Ave., Brooklyn 

167-01 Hillside Ave,, Jamaico 


OHIO; 


PENNA: 


TEXAS: 

CANADA: 


606 Centrol Park Ave., Yonkers 
622 No. Solina St.. Syrocuse 
Fourth & Plum Sts., Cincinnati 
2(WI Euclid Ave. Cleveland 
53 W. Norwich Ave., Columbus 
235 No. Broad St. Philadelphia 
620 Grant St., Pittsburgh 
700 Commerce St., Dallas 
Hamilton, Ont. 


. QUARTZ CRYSTAL TEST UNIT 

Quartz crystals — particularly those 
cut for the higher frequencies—become 
sluggish in performance and even un¬ 
serviceable when allowed to remain un¬ 
used for long periods of time. A simple 
test circuit, described in Electronic Eu- 
yinccring (England), can be used for 
periodically exciting unused crystals 
and for making qualitative measure¬ 
ments on them. 



There being no circuits to tune, the 
device checks crystals regardless of fre¬ 
quency. \ three-prong crystal socket 
and an octal tube socket are wired to 
take most of the available crystal hold¬ 
ers. Operating voltages may be taken 
from any convenient source. 

The circuit is a cathode-feedback 
oscillator with a 500-|ia meter in its 
plate circuit. The supply voltage and 
the meter shunt are varied until the 
meter reads approximately 450 pa. 
Plug in a crystal. If it is good, the cur¬ 
rent will drop to about 250 pa, de¬ 
pending on the activity of the crystal. 
A bad crystal will cause the meter first 
to kick and then to return to the orig¬ 
inal standing current. 

Crystals will not go sour if given a 
short workout in this device once every 
four months or so. 

6-METER TRANSMITTER 

Australian amateurs are very active 
on 6 meters. Some VK’s have made 
WAS on this band, and others are well 
on their way to making WAC. The dia¬ 
gram shows a simple 20-watt, 6-meter 
phone transmitter similar to the ones 
used by many VK’s. It was described 
in The AttfitraliaH Shortwave Hand¬ 
book, 

The oscillator is a 6V6-G tri-tet using 
an 8,3-mc crystal and tripling in the 
plate circuit. This is followed by a 
6V6-G doubler which drives the 807 
50-mc amplifier. The modulator is a 
6N7 driven by a cascade-connected 
6SN7-GT working from a carbon micro¬ 
phone. Crystal or dynamic microphones 
can be used if a high-gain amplifier is 
added ahead of the 6SN7-GT. The GVG- 
G’s are operated with low screen volt¬ 
age so the 807 will not be overdriven. 
Grid current for the 807 is about 2 ma 
for the specified plate voltage. 

' The oscillator and final amplifier 
plate coils and tuning capacitors are 
above the chassis, and all others are 
below it. The 807 is mounted horizon¬ 
tally so its grid connection is directly 

1 above the doubler plate coil. 

RADIO-ELECTRONICS for 
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★★★ SPECIALS ★★★ 

ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR. PRONG MOUNT. LUG TERM 
18c CO. 10 For $1.75 




30 

40 

40 

2 h20 
20 , lO 

30.. 30 

40.. .40 
40 

SO 

3x10 
2x30 
30 IS 


VOLT 

2S0 

200 

300 


25 

400 

200 

ISO 


MFD. 

404-40 

40.^20 


40 20 
2S. 40 
3x40 


VOLT 
ISO 
ISO 
4S0 . 

300 
200 
4SO 
2SO 
>50 
ISO 


29c oo. 10 For $2.75 

2x10 300 

22S IS 

20 20 350 2S 

H 2S0 

2x30 ISO 

30.^20 ISO 

30 20 3S0 2S 

10 SO loo 4SO 100 SO 

lS-15 20 350 25 

IS-IS 40 150 2S 

3S-25 lO 25 350 

20-20 10 SO 400 


2x30 
20 20 
10-20 20 
10-15 20 
15—15.20 
10-10/30 
3x10 
3x0 
12 
IS 
lO 
20 
SO 

40 20 4-20 
40 20 
40 25 
40 30 
10 50/100 
>0 >0-10 
IS 
20 
IS 


>50 

400 3S 
350 25 
350.25 
250 25 
350 30 
ISO 
150 
525 
450 
450 
525 
150 
150 
150 25 
200 25 
150 

350 IQO SO 
25 150-150 
450 
350 
250 


MINICAPS PIGTAIL 


VOLT PSJCe 

450 S.49 

300 .45 

350 .4S 

450 .50 

525 .70 

350 .35 

525 .45 

450 .40 

lOO .24 

25 .20 

BO .25 

450 .40 

350 .30 

400 
ISO 
ISO 
50 
SO 


.15 

.20 

.15 

.lO 

.14 


VOLT PRICE 
200 50 5.79 

150 30 S 25 SO .49 
120-«0'20 150 25 .49 

3x20 450 .69 

2x20 20 450/25 .39 

20^.25 450'25 .49 

40-20 20 450 25 .69 

40-1-10-f 10 450 .96 

40/40/25 475 400,50 .59 
40 20,25 450,50 .69 

40 40 16 450. 400 350 .69 

.. 

2x30-15 20 400 25 .89 

30-15-10 20 450 35 .69 

is 25 .69 

3x10 20 400 25 .69 

80/40 150 400 50 1.10 

250 .65 

150-$0-25 ISO .49 

20-10 SO 450 SO .49 

2x20,20 4OO 25 .59 

40-20/30 400 25 .59 

450 ISO 89 

40-40-10 450 69 

3x15-30 300 .69 

2^30 >0^10 450 t lo. 



TRANSFORMERS 

AND 

CHOKES 

115V eO cy. INPUT 
Equip. Conservatively Rated. 


FILAMENT TRANSFORMERS 


D5 TYPE CAROBOA^ 
w/LONG PIGTAILS 

MFD. VOLT price 

2*10 450 5.45 

.,2x40 ISO .65 

20-20 ISO .34 

22-20 350 .45 

30-30 ISO .40 

”-22 350 .4*“ 

30-50 ISO .42 

40-20 ISO .42 

”-22 250 .49 

40-40 ISO .42 

33-16 450 .5* 

3x40/10 150 .96 

60^0-30 100 150 25 1.59 

6-8/25 450, 75 1.40 

30-20 20 4x0 25 1.40 

20-16/10 200 25 .Srt 

50-30 350 .55 

150 25 .S- 

450 .35 

450 .4'' 

150 .1" 

450 .40 


2x5030 



l'4 V2V2^^.^0•;/;:5X''■53.'2;^‘^•lV?^ 5^. 

3x6.:»V ; .0. .e; *.3 

!■ 1 I 2—2x2.5\TT 6..-.A. 2.5V 8.5A ! ! .' I i I i ’. 

PLATE TRANSFORMERS 

. 

!.'i «50VCT/15MA ' . ■ ■ 

1812—6<HJV<.'T/.O I I'.ttA. 250VCT/ 077A 
PMH5-I02OVCT, 4O0.MA. HV In* . 

::: 

COMBINATION TRANSFORMERS 

7*»0V/,»01|MA. G.3/2. 53.95; 82.5VCT/1 tfOM a. 


fl.;»vrT>riA.' '5 V('t,3a. . 


.56.50 
. 2.25 
. 3.O0 
. 2.95 
.11.95 
. 1.95 
. 3.95 


2xH0vrT/.0'lA, G3V/1A 2 5VCT/'7A. 

> ‘>A. «.A V- I n(IV.4T»V. I HVCT-1 W/‘ I A 

40V/.0!A. * 

776ma.' 'sbnVrV'.OKiA; liv.' 'ivV "i 
t .*79—24V/90f)Mf\. 77nV/.002.5 2 '*\'/‘lA HV * IN9' 
T.‘l7R_230OV .II04A. 2.5/2A HV IVS ’ 

r36(>-640VCT/.0«0A. .'iVCT/.l”; ' G.OVCT/S'.iA! '. ! 

FILTER CHOKES 

2-.HY/aSMA. *1.00: aiiv ISOMA. A 

.H%V|[|R l5-29HY/ir»OMA. 53.25; H.5HV/12.''>MA ‘ 

mijii 7IIV 7.-iMA. hhy/gsma : - 

*111 'I40MA. 51.60: Ilual 2HV/100MA. 

'‘Miy/o.-yoma. 

l>ual :.5HY/380MA. 51.00: .3HY/40MA. 

2lir . 20i»MA. 5.75: I 20IfY / I 7MA . . . 

5ifY/2ooMA .. ; 

»>-20: 2x2.2111'/..55A. < 

2.1HY/7.5MA. 51.10; 20HY/3rt0M\. 


WRITE FOR LISTS OF MANY OTHERS 


CERAMICONS 

SUTTON FEED THRU 

100 I 50 

isl I 

100 FOR 59.50 


RECTIFIERS 

20 MA. Twenty 
I2L l>i..r». i;Ib- l>ia. Two 
Marks, one of .I i*tlier |. 
diHCx r.ir T<;;iO. price 53.49 

Reel. Ill T.IVAC—Oul 2.4. 

3A r.al. 6I2H9 Dual Sel. 

.51.49 

Red. full Wave in. I HO VAC 
Out 120VI>C. .4A. 
l**-'*^* .53.49 

Rert. Dual ln|iut 2.2V @ 
l.SA: Oul w 0.5V fur SCR 
.-*9:I.HC72H. ITice . .51.49 


SOCKETS 

8 Prone Cinch Steatite, 

I I'2" C.tcK'. 496 

7 Pnjf. Steatite. IVm* 

C.to.C. 3flo 

Sm-kel.M lea 

FllletJ. 1*6 

Socket fnr70.’j-7 1 .'*-5021 
.steatite w/l.nek . . . 69a 

7 P«K. Wafer Min Tul»a 

„ 7a*’ C.to.C. lio 

8 PiiR. tieial Bake w/ 

^^t. IC.to.C... 136 

8 Octal Steatite 

w/iiot. itlnif. 4 con* 

, Seea. 

Acorn .Socket steatite.5 51.00 

Diheptal RCA. 69c 

H PnK. I.octal Amphenol 

w Mnt. Ift-C-toC.. 39a 


interphone 

CONTROL BOX 

Permits trana* 
fer of H.S. 
from receiver. 
4" X 4*' wd, 
to X 2’* d. Con- 
^ tama JK-aOA. 
JK-34A. ToK- 
Rle Hw. Lum. 
Tip. Pot. 50.- 
000 Ohm Term. Htriii.ao^ 
A Ileal Iliiv. Price.. JfOv 



WRITE FOR LIST OF OTHER VALUES 



HIGAIN OYNMIKE XFMR 

I'TC/Stiiier-Klec. .Iwdir. GOO 
IT* 41100 ohms tai>(N>d 25i> 4 
1.50 cihms. fuliv Shield. CQ^ 

ed- llenii. Shi. OJfC 

2 for.96c; 

10 for-$4750 


CERAMICONS 

20 60 


DIAL LIGHTS 

Green fncloseil Tvi»c 
Chrome fitilali. Mm. i*ay 

l*ase .59c 

I" Red I 15V' Bull* Heniuv- 
ai*le from fnnii: .stiuMMh 
Jewel l>ay base, price. B9c 
1" Red Shutter Tv|>e. I I .IV’ 
Removable from front: 
Smooth Jewel (’amlelahra 
Ba»e. Price.99c 


TELEVISION 
COMPONENTS 

Tran afor rner_;tOUa/ 
ySMA. 720VCT/ 

20U.MA.6.4V/H.7A. 

6.4V/.6A, OV/OA. 
i.2.-*\/:tA.funr«*vv. 
cr Packet for 5“ amf 
7" Scope Supply. 

S|>eclal . 56.95 

Tranaformer— | OOOti V', 

5MA for I O’ and 

15",. 10.95 

DeGeetion Yoke for 5" 
to 12" Sco|*e Tube. 

Fully eaxed.Ray 2liA 3.95 
Deflection Yoke—Same 

ax al><»ve Phllro. . . 3.95 

Focua Coil fur ntiove 

WK D-1A4915_ 4.25 

Blocking Oacillator 
Trana. — 1 5000 cy. 
Horlxontal Ratio. 

2:1 Freed.85 

Blocking Oacillator 

Trana..—9,31 H |: I: I 1.50 
Blocking Oacillator 
Trana.—Tuma Ratio 

2.1 1.75 

Pulae Trana—Ray irx 

R092 2;l;! . 1.75 

Sweep Choke — 3irY 
35MA 250 ohma. 

3 for.75 


FISHPOLE ANT* 

MS'49. 9-MS..5n—or 
DIPOLE. 74" Whip Antenna. 

Maiiv Cxex. 
, ■ n A llollowr Tubes. 

■IJICSET New: 


3 for 51.29 

WRITE FOR FLYER OF OTHER BUYS 


The driver transformer is designed 
to match an 8,000-10,000-ohm plate to 
the grids of a class-B 6N7. The ratio 
of primary to one-half secondary 
should be about 5 to 1. The modulation 
transformer should be able to handle 
10 watts in its primary and 20 watts 
in its secondary. The plate-to-plate im¬ 
pedance on the primary should he 
8,000 ohmr% and the secondary should 
have an impedance of approximately 
4,480 ohms* The power supply should 
deliver 300 volts at 200 ma or more* 
Ll has 8 turns of No* 22 enamel 
wire spaced to 1 inch on a 1-inch form. 


L2 has 5 turns of No* 22 enamel spaced i 
to % inch on a 1-inch form* L3 has 4 
turns of No* 16 wire spaced to % inch 
on a 94“inch form* L4 is a 3-turn wind -1 
ing of No* 14 with a diameter of 1 inch 
and spaced to 1 inch. L5 is a 2-turn 
link around the cold end of L4* | 

The 807 is likely to “take off“; there¬ 
fore, a parasitic suppressor consisting' 
of six turns of No* 18 wire wound 
around a 47-ohm, 2-watt resistor was] 
inserted in the grid lead close to the i 
socket* The 100-ohm, 2-watt resistor in | 
the screen circuit also helps to stabil¬ 
ize the final amplifier* 



rh!» 6-m.*«r IronsmlHer puts oul 20 walls. II i» very populor omong Ausirolian amoleurs. 
SEPTEMBER. 194? 


j 


Npw For 1950 

MIDWEST 

RADIO «</ 





MIDWEST 

RADIOS 

Wkfh nfliW l^ng ddilaiTl'C* 

FM CifEMit and n«w 
3-Sp«^ Ph4noor4i|tli. 


hkri 

rgi^p*H 

■ n Ie PpiF 
^rd Fp 
MEM 

FREE 

li P#|i 
NiDWFiP 
CIULa« 


Immentr 151 square, 
screen on new 16" metal-gUst 
lube . . clear, steady bnghi 
pictures Synchronired 
sound and picture that a child 
can tune in perfectly . . 

LiOng Distance'FM Circuit 
Big 12" Electro.Dynamic 
Panasonic Speaker ..Avail. EAST 
able in beaudfut consoles at vEpB8C 
Hn complete chassis (not a IBKIH* 
kil>. Buy direct at Low Fac¬ 
tory Prices, with Low Down 
Payment and Long Easy 
Te,ms and on 30 Days 
Trial* Send for 32-page. 4 
color catalog today 
lAGOtT AUTHOtaD 


TRIAL 


MIDWtST RADIO A TELEVISION CORF* 

Oopt.X382,g09 ir4*dw4y, ClnclnnoH 2*OMo 

Mms* send me yaw* n«w FRii 1930 Cntolog 

NAMf__ 

AOOM» _ _ __ _ 

OTY_ZONf. .3TAT1_ 
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Amplifier Corp. or America 


TWIN-TRAX 

RECORDER 


•eforc you buy ony f««rdef, we invite you to tend 
for our literoture and study the spec ifit at ions and per* 
formanre ratings of the Twin-Trox Recorder. You will 
find it hard to believe that so much volue tan be sold 
ot sa low a price. But you will learn why ‘Twin-Trax" 
hos become the "buy-word" among broodcast stations, 
recording studios, schools, ond oil triticol music lovers 
who hove finolly found In Twin-Trox the perfect recorder 
at the price they con offord to pay. 

The 10-tube omplifier—with individual boss and treble 
equoliiotion, seporate record and ploybock omplifierSj 
distortion-free supersonic bias oscillotor ond erose ompli* 
fier—represents the finest electronic circuits ever designed 
for mognetic recording. The ultro-modern precision-built 
chassis is o genuine, exclusive "Twin-Trax" mechonism, 
product of the originotor ond lender in two-chonnel re- 
cording-Hiot to be confused with inferior 'look-olike ’ 
chassis offered by imitators. 

Our free literature tells the complete story, furnishing 
technicot information no other tape recorder monufoc* 
turer dares to offer. Write today. 


TWIN-TRAX DIVISION 'tKdl’rarrk 


I 


I 


I 


398-10 Broadway 


New York 13. N. Y. 


Discover URANIUM !!! 

Win IIL<;E 1 .S. cash AW ARDS! 

Lo 4 ?ate Radiuurlike Ores with 

The 'SNIFFER'' 

21 Kevoltitionury (»eiger-Miillrr 
counter 




precision Uranium Detector mode by a teading monufocturer of 
gh cotibre radiation detection and measuring equipment for the 
nited States Government and its nationot atomic taboratories. 


_J54.50 

COMPLETE! 


Weiqlis about 2 lbs. . . . Extremely sensitive yet rugged . . . 
Very loud signols . . . operotes on eosily ovoiloble i reploeeoble 
(lo'.hUght botteries . . . onyone con operote it . . . wide.y used 
by geologists, lorge mining eomponies ond omoteur prospectors. 

MAIL ORDERS PROMPTLY FILLED FROM STOCK 



The RADIAC Co. 

<89 Fifth Avenue New York Cify. N. Y. 

(Yel. Mu 7-78331 


CONTINUOUS TAPE 

Amplifier Corp. of Americo 
Now York, N. Y. 

Continucal repetition ol ony recorded 
message, from o_ t-second minimum dw- 
rotion to o maximum of 10 minutes, is 
possible through the use of continuous 
loop-drive mechonism ovoiloble os op- 
tionol equipment on ony stondord Twin- 
Trox tope recorder. 

Two vonotions of the continuous loop 
drive ore ovoiloble. Model CL-3 wi I 
record ond ploy bock mes5a9e$ ony- 
where from A seconds to 3 minutes m 
durotion. During operotion, Q 
clently long stnp of stondord 'A-mch 
sound-recording tape is spooled on o 
stotionofv hub! The Inside lover of the 
tope is fed through o slot in the hub. 
post on idler, post the record-ploybock 
heod. ond engogeci by the pulling 
copst'on. The beginning of the tope is 
then joined to the end to forrr o con- 
tiruous loop which wilj continue to 
repeot the recording until the mochine 
is shut off. 



Model CL-IO. which will occommo^ 
dote messages from A seconds to 10 
, minutes, operotes on the some prin- 
ciole. but utilizes o storoge systerri with 
I lower Inherent friction, accomplished 
I through the use of boll-beonng rollers. 

Either model con be odopted for ou- 
tomotic recycling, a system 
the Twin-Trox recorder m RtC.ORD 
1 position when the prcss-to-tolk switch 
' of the microphone is operoted. Releose 
. of the switch resets the instrument mto 
I PLAY position. 

I Instollotion of cither model, with or 
I without recycling will not interfere witn 
I the normol rronuol operotion of the 
instrument. 

SINGLE HEADSET 

Telex, Inc. 

Minneapolis, Minn. 

Designed for the greatest possible 
wcoring comfort, the Eorset is o single 
heoring-oid-type headphone mounted 
in o fl'ot plostic frome. The frome fits 



Over the cor ond the phone cori be od 
justed in o slot to the best position for 
the weorer's eor. It moy olso be re¬ 
moved ond the (rome reversed so thot 
the set mo/ be <xO'n on cither ear. 
Avoilcble in either high- or low-im- 
pedonce models ^he Eorset requires 
0.3-rT w npu* tor ..omfortable listening. 

WIDEBAND AMPLIFIER 

Spencer-Kennedy Laboratories 
Cambridge, Mass. 

The model 202 WIde-Bond Cho’n 
Amplifier, composed of two stages of 
1 X 6AK5 tubes, hos o goin of 20 db 
ond a bondwidth of 200 me. With o 
standing-wave rotio of less thorr I.B. the 
‘ron^mKsion -Hnr/?rter!stic s I .S db 


f^om 100 kilocyc es *0 200 megocycles 
ct on impedance level of 200 ohms. 

The model 202 amplifier uses o 
’'ovellng-wove circuit to ochieve I'S 
bandwidth. It Is -veil odopted for use 
with signol. sweeo ond pulse gencr 
otors, vocuum-’.pe voltmeters, ond 
Television testi'’3 ea.-io'^ent. 



Mutuol indk/tt-*-':® coupling betwee'< 
sections of the -ti a- lines In the grid 
ond plote cl'c of 'he tubes_ insures 
0 substontio' , "eor phose shift oye' 
the bondwIdtH. Combining flcxibllit, 
light weight ona rocic or tobic mount 
ing. the mode 202 Wide-Bond Choln 
Amplifier is o v a uoble instrument in 
oenerol loboro^o-, measurements, o* 
cillogrophy a"d " :’eor Instrumento 
1 on. 

PERSONAL RADIO 

Air King Products Co., Inc. 
Brooklyn, N. Y. 

The Pockette ""cdel A425, is o 4-tube 
Superheterodyne broadcast-bond -r 
ceiver (comole’e with loudspeoker) 
meosuring « 3% x 3'4 inches in lt< 
block plostic cose. It uses o l-5-voit 
filoment cell ond o 45-volt B-batter>. 
It weighs just over 2^/a pounds in oper 
oting condition. T'^e *jbes ore lS5. |RS 
lT4 ond 3S4. 




The sample inspected showed sol'd 
inte'nol corstr c-ion. with ports sc 
ploced thot se-vic'^-g should not be a 
burdensome c*'0'e 

ANTENNA ROTATOR 

Radiar4 Corp. 

Cleveland, Ohio 

fhe Teie-Rc*o' s intended for oneni 
ing television receiving ontennos tor 
the best reception on each chonnel; 
but since it will take o I60-Ib lood ond 
mosts UP to I 2 inches in dionnetef, it 
«5 undoubtedly sultoble for other serv 
Ices 05 well. It will rotote 375 degrees 
in either direction ot o speed of I 
f.p.m. The control box contoins o tog 
qle switch and fo^r lights lobeled N 
E. S. ond W to indicote the direction 
m which the beom is pointed. Powe* 
consumption is about 20 wotts. 





RADIO- ELECTRONICS lor 






























Kew I et'icvs 


»:> 


DIELECTRIC MATERIAL 

Henry L. Crowfey & Co., Inc., 
West Orange, N. J. 

A new dielcc+ric r'a*e'ial, Cfo^hane 
O'’ovides belter chc-ac-'-risttcs at a cos* 
co'^Dorobfc to ‘•lot c‘ ordincjry mole* 
r tI$, Supplied *1 • :* plates o' in 

tjbes the d^ar’eters which con b** 
hjid to within t. .001 'nch, it COn be 
pressed and e«tr, dec ’c shope. os well 
as machined w^ith hion «pe'-d tools. I‘ 
s especiollv suited q‘ a substitute tor 
p ain ond Bokellte-in jreqnoted paper 
( ‘bes. Depending or the qrode used 
the Power toctor '■anoes from 2.87o to 
3*A: the dielectric cc s^ont is between 
2.6 and 3.8. 



TELEVISION TUNER 

Stondard Coil Products Co.. Inc. 
Chicago, III. 

The Stondord t mi ci port of mon. 
St :>ndord-brond tek. son receivers s 
r ow avoiloble os a rApiocerrcnt iten 
because of expondeo i roductfon faci i 
ti^s. It hos herctofor'c i *'en supplied 
clusivety to monufg * rers. The tun 



COvt-rS oH 12 chorrr . with plucj in in 
t Ctors an oscillotc oa uslrncnt scre.v 
pe nq Provided fc "cth chonnel. Thij 
^ ner is suitoble fc Conversion to o 
njoster as oitlined - the orticic b, 
Mott Mondl in tn, August issj'' o* 

i<ADIO-ELfCTRONlCS 

V.H.F. MILLIVOLTMETER 

Millivac Instruments 
New Haven, Conn. 

Tnn new Mlltivoc MV ISA vocuu-^ 
t be voltri ctrr meo fes r, f. voltri J.>, 
io^n to a single ” volt pt fre i jen 

“S between I nna (X. me. In this 
iiiencv rnngn t i -lot within lO’, 
Wh(»n used lor hiQ- , ■■equencies. cor 
'■•^Ctions h )ve to t ' od-’ The inStr - 
rnenf can he usj fc' ■ iLi'mcies as h qn 
JS 2 SOO rnc, lO n / ■ er ceing the 'ow 
'•s* vol* iqe wht^'h c >'■ re read. 

For low volfoq^ ' • osu'-ements the 



HA jses ger’manium ■■pseudo‘her 
nioco pies os o detecto^ ond o highly 
s-»ns*rtvo. high imredonce, corrier t,pe 
d.C. oniplifier which converts into meter 
r«>Jinqs the mmotn d.c. voltoqes de 
velopeo br the thermoelectric eHeC 
w rhin tn < germanium cryStol. For 
h 4 ' vO t ige meoSur-'ments (up to I 000 
voks r-* ^ ' jr crystal diode rectification 
s usea. Three different germonium 
h Jving various copocilive in 
pjt i vl lers to “trade surplus sensi- 
ti.ty tor min mum circuit loafing" 
gre ivjilobU' for this purpose. 

Dir*»c* TV ond FM field strength meas 
'“nents complete r, f. signol tracing 
through TV and FM receivers os octual 
operoting signal levels and v.h.f. and 
u.h.f. t ^borotgry research ore Omong 
the most i‘' Portant opplicotions of this 
in.trunient. 

HIGH-VOLTAGE TESTER 

Industrial Devices, Inc. 
Edgewater, N. J. 

The Hi Volt is a neon-type voltoqe 
i^dicitor designed for measuring high 
potenhols. Model 500 is mode for 
checking the output of oil burner-ignl. 
tiOn g js-a schorqe disploy'Sign. onj 
s milor transformers, while modnl 520 is 
specifically intended for television ond 
OS'" iloscope work. The user ploces the 
te.t prod and the olligotor clip ocross 
th ; cir;uit to be tested and turns the 
k'lOb on the 7-inch probe hondle until 
th ■ neon lamp goes Out. The knob then 
p )ints to *he correct voltoge. Made 
500 drjws less thon I ma from the ci'-- 
cuit Til model 520 passes less th jn 
303 n 1. 






SELENIUM RECTIFIERS 

International Rectifier Corp., } 
Las Angeles, Calif. 

T^ ? Sjle'i'um rectifier stock shown 
f»)t -J speciol moisture ijroof finish j 
r IP )t> ■ O' w thst inding .ilt Spray, j 
Sj'h as encountered in nOvOl ono S-'a- 
shore inst i lotions for periods un t© ; 
230 h^jis. Th's spe-iol protective finish. 
ob‘oined by t ♦rip'-' dipped coatmq i 
p-’oeess Is “Specially recommendog tor 
S,«rv '-“ n i-»r ^(t.ers--* otmosphr-nc COn 
d'^ ons SuCn os hrqh humidity in tropi* 

C clin qtes fwh«fe funqlcid3l corro 
siOn I. corrosive fur’ eS (SuCh OS I 

e “ opi jt.r J t etc I 



1 • ’■■c' ft*»r pi )tes ore mode m six 
d ftf'-n’ Sices ronqinq from I'/ikMA to 
6 4 * 7'4 'nen.-s *h-‘ lott.^r sire I emg th.- 

1 irinst selenium rectifier plote com- 
m-rci^lly ovoilable in the United 
Stot--,. D. C. DOwCr re p ir.-ments ‘ro' 

2 vOits Ond l50 mo to 5 000 volts ond 
•3 000 amperes (ond obove) con be 
hmdled with efficiencies varying frorn 

to 35“,, depending upon the cir- 
c>t emoto.ed. Ejch of th.’ rectifier 
[ a‘-s is rTt..j at 26 volts r.rn.s. in 
- > vo't T p*. 

Th.'S’ sn nni m rr»ctifiers are CnPOble 
of w.thst in jng l.0007o ovcrlood for 
[n* >rni *t -ot Service. 

TELEVISION SLIDES 

Tecic-Vis'on Pictures 
Los Angeles, Calif. 

T» It / sion M-t^fs a series ol 35 mm 
. 1 ’S 3 1 jll r hos-'s of nrpo i t-de 
V -,iO' vV v-tor” $ f re show'' S'Orting 
f Dm Jetector on i cor'*inuing 

»nr>. 4 . 'h-. vJriOuS sound nnd vis'on 
<- rc iits A'‘“r ‘h.. 5,nc S”porator both 
CJ'np3Si‘? and horizontals ore shown 
J ' i ’r ' .tu il conditions, 

R ♦ on J slides show both correct 
and mCD’re t >-‘»tings of eoch trap and 
i.f. o'^ip jfl ’r 0‘^'er slides ore avail- 
abi' 0"> tront-end tuners, video re- 
»pan,-» cjrves ond television chassis. 
Als? oviilab 'S a 16 mm silent rroving 
piCtur* on wiveform onolySS. 
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$ $ SAVE.'.' $ $ 

AT UNITED 


HAMSI SERVICEMEN! EXPERIMENTERS! 
radio parts KITS 
RESISTORS, ASSORTED VALUES 

Ni). ] riuliyii. Null iiisuluU^I. U"* 

N<j. - i'liiiMin. IrifiulaicU t(i -W. fnr SJ.69. 

\n ;t \\ IU‘ uuiiiitl. Knaiin li'd. jW. in .’iOW . ‘Z.t lur 

Sl. 95 . 

No. -I Hlimlte I‘ailiiiliiii '2 and IW. TJa uliiiis to o 
.\h-K. Htii till 98c. 


CONDENSERS, ASSORTED VOLTAOES 

•* rHiM‘i tiilMiiar. Mfd. to .1 .Mtd. Um for 

$1.95* 

No. 1 ; tiil iMiift. .liifJ Mid. l« 1 Mid. Jill fill S2.19. 
Nil. T .\iiio. ili-ii. Hiiil liiBlijIi. iMii'. » 

No ft Mic.i, iiisulatrd. dV Mint in -1 Mt*l 
$1*95* 

Nil ;i Mlia .'iiiiitiiiin. .mMi-J to .(tl. 1.'* tin JI.S9. 

No. Ill I iiiiiiiii '. .. I**"" ‘"t"f 00 

II ’rritiiriii'i!i. I. J. ;t and !-t« i inil'. I ' i"i SLOO- 
IJ niu-i-i. Tiilmlai. K.r.. CiiHiidui-. vU‘. lu lor 
SI.95. . . , 

I:j .\ii raddiis. Mil UIk’s 
SI.19. 


TRANSFORMERS 

1 , nntinii. I’ I*. L'nir. and sin. It to l'*\\. Ill 
.i" I $3.95. 

r. riiiikrs. Ill I« t Indiir. Ill tof 

S4.45. 


tube sockets, all new 

N',. In .. .<01 kit'. All lyins. -*• Ass'I 89e. 

TERMINAL STRIPS 

\i IT A">iiH‘d !.tsli's and sl/o>. .'ll' I 01 89c. 

hardware ASSORTMENTS 

No is .'iiddoi liiKs. .Ml and IMifS. A l.lw. loi 

S t.29. 

N'li In ."icifii'. .N'nts. Wiishiis. oti-, It iJi-i. toi $1.29. 
No ‘Jii .Mniiiitniiii ilul?. ,\ll iiiitl I.Mii's. H id's. 

I 01 $1.29. 

INSULATORS. CERAMIC 

Nil -1 .sTtiJils. .'i|iai'ini. ri‘rtl-ll)Mnii;li. idv. Wl foi $1.79. 

VIBRATOR TRANSFORMERS—6 VOLT 

Motoioia. <’in Ifni Moilol. li H V. on fyc. -Nrii 75c, 
Xiiiilfi =l':;t l.-'d V.C.T. «« .Ma. r‘iiM‘d-75c. 

/inith -"dto \M‘.T. no M.I. I'nfa'i'd—$1.29. 

Zt tilth = in'!. .">1111 \‘.t‘T. Ma. 95c. 

Zmilli -’I'lS. I.'d) V.f.T. 111 ! M,i. I'luasfil 69c, 


FILTER CHOKES 


Z.‘(iitli rmr, in II. TiTi Ma.—2 for 98c. 
Zmith n II. HT. .Mu. —59c, 

.'it.niM.t =:n‘l. :t 11 . .M' .Ma.-:i tor $ 1 , 00 , 
.■'tiitH'ot — I'lTi. ,'1 II. 120 Ma.—89c, 

.''Tiiiooi —I'll. 2.‘I 11. Ikn Ma.- SI. 15, 
.''t.itii'Hir -I‘Til. 7 ll. l”iii Ma.—$1.29, 


FILTER CONDENSERS 

.s;|ii,n:ui -l.\ltd KtM) V IJ.t*. Siiiidro. ^ lor 98c. 
r-|t itf —1 Mfd. fitni V.IM'. Itiit. r. for 98c, 
f II. ft (.—2 .Mf-l. dnii V.li.r. Um. ’'/or ?». 

\fHnox 2 Mfd, dtni V.li.i*. Uonnd. :i foi $1.00. 
StnHitiif-H -Mfd. ;{:{(i V.A.i*. Uoniid. H tor $1.00. 
Miiatiid in 4 in Mfd ‘^Tid V.|M'. liouiid. 2 for 98c. 
Solar 2lin .Mid. HI V.h.t*. Umitul ‘J tor 98c. 

Afi(.io\ -.Mi« Mfd. 2 tni V.ln‘. Itniitid. Ka.Ii $1.09. 
Itldu^tl. -inno .Mfd. s V.M.t*. Uounil. ‘J for 98c. 
l‘.r. iniHi Mfd. v.l»,t‘. liunmi. 3 lor $1,00. 

filament transformers, ms V, 60 Cye,) 

fi-ir -r —411 u.\l.<. Ins. Vinil y. 7 .1 V.r.T. fa 24.\. 
<‘a.xfd niili SiaiidolTs. I,ikf NfW $5.95. _ „ ^ 

l A rit-::. lt.MS. Iri'. Id..I V. 2 » \.t .T 20 A 

riirinln fa>f Mitli side tfrminals. Like -New. Laeti 

11,1 V. or 230 V. riim. Seeornlarv taiineil 
In V.. .•< V.. 12.'. V.. Id V.. ‘22 V.. 20 V and 31 
V <0 ■' .\ni|ni. Oa'Pil witli Liin*, on Itottmn. New 
$1.95. 


POWER TRANSFORMERS. (MS V. 60 Cyc,) 

I*-12 Tim V.f.T. !Ht .Ma. : ’> V.f.T. V 3 A. aiiii li 3 
V.f.T. tv 35 .\. New $2.95. 
r-H T.'ni V.f.T ITiil -M.i. : '• V.i'.T. t" 3 A. and 03 
V.f.T, 0 * Ti A. New $4.25. 
l-'.liil ,'niii V.f.T. TO .Ma.: V. (" 3 .\.: 9 (" 2 .\. 

N'f« 95c. 

f-.'it iiln V.t’.T. im .Mil.: 3 d.:t <0 2.1 

f-nn if.'iii V.f.T. i:n .Ma.: • v. f ;t a.: *►..{ (" L- .\ 
H 79. , , , 

KT-t: liMid V. 7H .Ma.: ltd 10 2.1 A ; »i.3 (-' :i.i A : 
r. V.f .T. O' 3 A. $1.79. 

r -'ll- T.hii V f T. 2211 .Ma : It.3 V. a* n. ' A ; 

(.' 3 A. $4.50. 


SPECIAL TRANSFORMERS 

S.ll .Mike 111 'ltlj;lf fiiid. .< 01.1 .Shielded. .N'ew 69c. 
S.l’. rjn.iinii oIihim to Hi X ft. 12:1 Tlioul. SliM. 

Nfu 69c. , V 

S J‘ to IM’. Mtid.'. l.T.:l TIiomI. IntiMne. .Mdd Nin 
95e. 

.'illll tlliiiis to I’ I*. Cllds. Stanri I .<hld. l2 W. -N''\i 
$1.49. 

Z Ilf.. Ininit: s', to I'.r. 2 Tm 95c. 

K-IT'. .Motliilailoii: mn W /.fM: 

IS.Ml (ilini'. It«->|i>in'i' dnon Like .N'ert $1.75. 


A SUPER VALUE! 

\n a"Oiltiu‘nt of iioOiT 1 1 .iinfoi rnelaiiilio'. rltoke'. 

i.. line. fie. Ilui I.'. I.l^^. Ot Ciaul ii'al.le 

illlV <1114^ III ulliitl In* UiMlJl hlMi'Tl lllnM' 

ili.ni tlie tot iniii- t.i loif I! K^r Ytll'HS N3t\V*“‘ In 
Mil oni> $3.95. 

BC-604 F.M. transmitter 

‘ 2 .', \V oiitiMii I" I'in', iiiodiilidion. ..I inndaioti. 

I'.'eil l.f'.' iu1'e> iOlii nh ii.iiiioioi. W • 

.\|>|no\. 'tn I.li?. K\ine>' only. $6.95. 

aluminum relay rack panels 

1 !'" oide. 1‘iilinMie.l Ji.ni.laid iiolehim:. 

]•; n.ln^:^■- l.ll.M < m':;’' ln;.li. L.irh 69c. 

1" K.nine -I Inji inr.j" hivh Km ti $1.19, 

III iianne—t. Id2t 12' 4 " Idkii. Lai'li $1.59. 

TUNING UNITS 

'|‘f 2d. 2iin '.nn Ifr. $1.79. 

Tf-m. 10 .Me. —12.". Me.—$1.98. 

\Vi. A|i|iio\. 1 : l.hs. ^;Sl>le^!^ only, t Li'> i MSetf 

NEON BULBS 

t: K Tipe .N'K 4s '4 \V. ,\nto liavonel liase. I" fm 
$1.75. 

tube socket and shield assembly 

fill) nilnialiiie, tilaek flnnoUe rnnket. -N'eO. Kaeli - 
21C. 

subminiature tubes 

TliM•ll‘^ T^lie iinktnnui. Kll 
N'f« 3 foi $ 1 . 00 . 


1 Volt: I'lale; 4' V 


ANTENNA ROTATING ASSEMBLY 

Itl f' llevi'lillile .Motm and deal It"': .M.i*.int‘t i( 
flntili. 21 v.li.f. I' .Man-. .<liini. M‘l. Anioo' 
12 l,ii'. Ni’m $2.95, 

FABRIC LOOM 

Weatliei ihiniI Ideal Inr 'liedn!: on TV and T-M 
Antenna lead Iti-,. tlitii i-kiliylit' and aioiitid .ft' 

I.n. S". and (Sl"'ify 'ir'> ■" ... 

'i/e —$1.45, 

NOW I I ! BETTER THAN EVER BEFORE I I I 
OUR ELECTRONIC PACKAGE ! ! I 

flunk full of nei'' and ditteiein ii.itis mid a'''eiidplies' 
in l,hs. of niKsl iisiialile inaliiul tm mils $1,29. dKl 

vtii'iL^ Ntt\v::‘: 

rfiiaiilltii's iiie llniiied—thder now. .Minliimin mdei - 
#2 nil Theie will he a 2.“ii i.aikliiii iliaiue foi all 
01 dors iindei $ 2 .iMt. 27.'/ d.-t'-is-it reiiiilied. halaii.e 

foil. All iiidfi-! shiMiH’d K.o.i:. ildi.iito nilnoiij 
Any oidei*. leteiwd witliniii 'InninriK iii'inieiliii' will 
l>e 'lilhlied K,iilW,i> KM)ie'>. 


UNITED SURPLUS MATERIALS 

314 S. Hoisted St. Chicago 6, III. 


-Iliicstion Box- 

PERMEABILITY TUNER 

y / hace a battci‘y-iHnv(red raeiver 
tfttiitfj ft llii> vonvi'vtvr with conveu- 
fUmut vitiutvifor timing in the antenna 
and oscillator circuits, 1 v'vuld like to 
rcteire the coneerter circuit to use fwr- 
meabilittf-tlined antenna and oscillator 
tnturs, idease print a diagram showing 
how this can be done. —n,.A„W.» Pana^ 
III. 

A* Not knowing what type of tuning 
unit you have, we have drawn circuits 
of connections for two popular types of 
permeability tuners. Since most of the 
component values are identical in these 
circuits, we suggest you try both to 
determine which works best in your set. 


TO IF 



INDUCTORS FOR COLOR ORGAN 

V / ant planning to const met the 
color organ described in the QiiestiiHi 
Boy of the October, issue, 1*1 ease 

print a drawing shoiring the constrac¬ 
tio )i of thi’ fa liable inductors Ll and 
LJ, — (LS,B., ^McKeesport. Ba, 


A. The drawing show.'; how the coils 
may be constructed. The form is a 
eardboaril or thin plastic tube atiproxi- 
nuitely inch insitle diameter with 
end pieces made from w'otxi or other 
nonnietallic material. The core may be 
matle from lengths of soft iron \vire if 
. a powdered-iron core is not available. 
Select a cardboard tube having an out- 



THISTuei filled WITH SOFT 
IRON WIRE- 
SL1D6 IN OR 
OUT TO 
TUNE 


RARER p 
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TELEVISION SCOPE 


Features: 
WIDE BAND VER¬ 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT Imc 

VOLTAGE GAIN 
OF 20 AT 5mc 



AR-3 


The R.S.E,, AR-3 Scope has been boHl by 
Armstrong to our rigid specifications* It's a 
complete unit that embodies standard hori¬ 
zontal amplifier and sweep circuits with 
normal sensitivity. 

The cose is 8" high x 5~ wide x 14' long, 
attractively finished in "hommered” opal¬ 
escent blue enamel. Operates on 
stondard HO volts — 60 cycles PRICE 

— 40 wotts. Tubes 3BPI—6AC7 

— 6SJ7 —6X5—5Y3 —884. In 
structions included. Complete 
specifications upon request. Satis- F. O. B. 
faction or your money back. DETROIT 


PUSHBACK A 

WIRE OiJ 

BELOW MILL PRICES! 

2,000,000 feet—tinned copper — ai( 
l$t. class, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 

22 gauge (6 colors) $3.98 roll 
20 gouge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 



OZ4’s 

(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN*s. 


BUY 12 58< 

get I free ^ach 


EGG CRATE OF 100 $49^ 


W ORDER INSTRUCTIONS 

Minimum order —$2.00« 25% de- 
potit with order required for oil 
Demaed This C.O.D. shipments. Be sure to include 
Seat af Ou^ity sufficient postage—excess will be 
refunded. Orders received without 

_ _ p^toge will be shipped 

A I b-presscollect. All prices 

Wm m nk I# A F.O.a. Detroit. 


KHI/IUtuppiY s 

ENGINEERING CO., Ini. 

asStLDEI) AVI. DETROIT 1, MICH. 


<lianu‘ter which will permit a slid- 
injr fit inside* the coil form, ('ut pieces 
of soft iron wire to the len^rth of the 
form and dip in insulatin^>: varnish. 
When dry, pack the wires into the 
smallei' tube. Adju.st the inductors by 
slidin^r the cores in or out. 

RHOMBIC FOR HIGH-BAND TV 

y Thrrr iras tt (liftf/nini nf a rhainhir 
(inft inm for rccc/r/tt// totr-huod TV 
in the Qnrtitioo Ilox of fhr 
Moij. issur. l^iraar ///cc dinwo- 

sions for a ttitnilor aotvooa for fhr 
hi(/h hand, — ir./l.f7,, Uronx^ .V. 


A. l)imcnsion.s for a hijjh-hand TV 
rhomliic are shown on the diajrrani. The 
two ;i00-ohm tenninatinjr resistors 



should be mounted in a small water¬ 
proof container and conncctetl across 
the end of the antenna nearest the TV 
station. 

The matching? stubs are de.sijrned to 
match the antenna to a :i00-ohm trans¬ 
mission line. A 14-inch lenprth of 150- 
ohm line can he connected between the 
lower end of the smaller stub and a 
72- or 75-ohm transmission line if your 
receiver is designed for a low-impe¬ 
dance line, 

COMMERCIAL RADIO 
DIAGRAMS 

V PIraae ,scnd me dingramn of the 
At natter Kent model 55C, Majestic 
model Jft, and RCA Victor tnodcl 
sX.'y^l radiit rcccircrs. If gttn do not 
have them, please tell me if and where 
I ettn obtain them. — Ames, I own 

A. We no longer supply commercial 
radio diagrams. Possibly you can find 
the diagrams you want in Rider’s /Vr- 
petiOtl Trttahle Shooters i.IannaK How¬ 
ard \V. Sams’ Phot of act Ftddees, or Su- 
pieme Publications’ Most-Often-Sceded 
Radio I) in grants. Single diagrams may 
be obtained from John F. Rider. 



luino AND TELEVISION TUBES" 

STANDARD BEST NUMBERS 
RCA - KENRAO • SYLVANIA • TUNGSOL • CTC. j 
ALL NEW.., MONEY BACK GUARANTEE! 


50L6GT 

$55 

35Z5GT 

.39 

12SQ7GT 

.49 

12SK7GT 

54 

12SA7GT 

.55 

50B5 

.55 

35W4 

.39 

12AT6 

.49 

12BA6 

.54 , 

12BE6 

.55 

25L6GT 

.69 i 

25Z6GT 

.49 

6$Q7GT 

.49 ^ 

6$K7GT 

.54 

6SA7GT 

.55 i 

35A5 

.79 1 

50A5 

.79 

35Y4 

.69 

14A7 

.49 

14B6 

-49 

14Q7 

.49 

OZ4 

.54 1 

6X5GT 

.49 

5Y3GT 

.44 1 

80 

.39 

6AG5 

.69 

6AK5 

.89 

6AL5 

.69 

6J6 

.69 

6K6GT 

.49 

6BG6G 

1.59 

lUY THEM BY THE HUNDREDS 

5% Df SCO Hilt ON ordon ovtr $50 


BROOKS RADIO DIST. CORP. 

M VISIT ST., DlfT. A, NIW YORK 7. N. T. , 
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SPECIALS! 


G,t. UNIVERSAL MOTOR . . . HOV. AC-OC. 
Kriicl. III*. 6000 Ill’M. slmfl. >ltg. . 3\4 

high. Slipg. wi. 6 IbK. .. 

G.E. SELSYNS (-iJUlM. New. Shl>g wl. :! Il>«. 

3 RPM HAYDEN MOTORS. IIOVAC. 2.49 

1% PRECISION RESISTORS (Wt-.sion) . . 13 jK. 

l.‘*UK. l«4.r»K. ir.OK til- XlMlK . ea. I5e: 8 for . 1.00 

TU*I7A TUNING UNIT (Kr-:’:':0 ... lor replace- 
iiieni »r a ■i;ill.l) .MINK" iif One siwllchei!. 
variometer, etc. Uliick etackle (•H>e irsy'^^x 2 QC 

l.<ss ci.vatal. SIu»k. wi. X |I»k. 

•j* PILOT ASSEMBLY . . l aceU'il Ued .lewi I. 

Haletl liras* l’onH»U-ir wlili utiade At liay. 

lull!, ea. 23c: T. fur .; .I-M 

DIAL CORD. . . . StiDMK. tlexlhle Nylon. 1.* ft . I9c 
DPDT TOGGLES (11 & IIHIA KJ’-V- SplU .‘•J* 

2ee; 4 for . 

FEED-THRU INSULATOR IIN-ini* . . . H'V. tlui> 
IMireelain li' tM*.. 4" loUK. SlipK- v'l. I H*-- 39*5 

:i fin . . .vLi?® 

DM-36D DYNAMOTOR . . '.*IV.|M' to qg|^ 

<*i Minna. With tiller s.v.'.lein. SIi|*k. vvl. C Ih*. 

MAST SECTIONS . . . MS-411, 'h. .'1. oi o4. 

Slipjt. \\i. 11 lh>. i-a.. 39c: :i for .1*00 

SCR.5II TECH MANUAL (lircl. 1*K I.'jT power 
»iip|ilvi I7:i till.: .Tn illiK. A- iliug*. . .75 

FREQUENCY METER MANUAL TS 173t *8 pp. .25 
R-89 ARN-5A SCHEMATIC 25 


; T-32 DESK MIKE . . . MU.VNI* NKW. SliPg. i 

I wl. r* Ih.. ... 2.95 I 

, T-44A MIKE . . . Twin-lua;:net ty|w. SlipK. «t. 

. 2 lU. ltU.\NI» NKW..69 

* T-30 THROAT MIKES . . . llK.\M> NKW Slmg. J 

' vvl. 1 Iti.. ea.. 39c: « for . 1.00 < 

; RS-83 CARBON MIKE . . . l:U.\Nll NKW nilli < 
I cord, premi'to-talk swileU A: lilint. l-^' OQa i 
I O.I). Iiakellte ease. Shpg. vvt. I lli. .. JOV ^ 


BACK AGAIN ... BY POPULAR DEMAND ! ! ! 




LEOTONE’S **JUM80 radio parts KIT" 

To you U.\hIO.\lKN who vvaiit ihe must fur ymn 
money. 17 LUS. of the BH'.tiKST A UKST asKoriment 
of new A vHsmantleU TU.\NSKi»llMKKS. KOILS. 
II.XltllW.VHK. WIHK. SlirKKTS. HKSlSToJlS. 
SI*K.\KKU AfrKSSOKIES. TONI iKNSKUS. KTC.. 
KTi*. All these (shpg. wt. 1!! Ihs. I A much 2 ^5 
more Foil ONLY ....... 

AN'74A BLADE ANTENNA for srH-5:*2. Shpg. wt. 

r» lbs..89c 

power rheostats . . . New, statulard brands. 

.■illVV-iri ohm. 89c: .MIW-SO. .'‘Mtu OI T.TOO ohm _1.25 

*J5W-2r». ion. l.'d). 2(>n. Sott or :t7U ohms.75 

RADIO HARDWARE TREASURE . . . A FFU. 
I'Ol NIi <rt Serevvh. N'nts. Washers. Lugs, etc., hi 
ll.LN'hV SKLF SKAIJNi; IIINCKI* IJll 

.MKTAK t‘AN. .'<hP»:. vvt. 1 ll»>. 

IIOV. AC INDUCTION MOTORS . . . Se1f-^talllnu^ 
17.'in Ur.M. Fract. Ill* 2=?4'' 0.1>.. 2' deep. Slipg. wt. 

2 lilt.. . .1*25 

AUTO SUPPRESSORS . . . T nireisal elliovr type for 
either HiiKs or I>i>t) Itiiitoi. ea.. 8c: lx fur ... 1.00 

p.23 headphones . . . .'i It. ei.rd A FK-55 .1.29 

REPAIR YOUR OWN SPEAKERS WITH 
THESE PROFESSIONAL KITS!! 

SPEAKER REPAIR KIT ... a really "BIG * kit 
111 savings A con veil I erne, roniaiiis: 2.'i as.-nd. nUK. 
lings, 10 spiders. 20 voice coll form's. 3 yds. felt 
strip. 211 eliainol.s leather ^egmellt^. kit or Ifi shims, 
lube (speakei eeinenl. With liulriielions. Hhlig. vvt. 

5 IliS. ... .2.49 

SPEAKER CONE KIT A LKUTONK SPECIAL¬ 
TY ,'<1N‘(’K 1 P 27 ; . . . Handy us»iirlnient of 4" to 
12" top ipiallty iiniiiMed A fiee-edge (magnetic 
IncL). LC.-SS voice coils. Kit of 12 . 2.00 

SPECIAL BARGAIN OFFER BoTII *» CC 
UKl'.MIl A CtlNK■■ IvITS Fttll tiNLV 


ALNICD magnets New •EXPKItl.MENTAL KIT" 

. HI assid. iioweifiil Bar. Bhiek. "t circular etc. 
Slipg. wt. 2 lbs. . . ... 1.98 

4 TUBE AMPLIFIER FOUNDATION . Ideal loi 
aiiv Miiidl electionir unit. Black crackle cabinet A 
>litle in clius>i* cmitaiiis: iiowei tiHtss., condeii<>ei8. re 
sisiois. siKkcts. etc. Shpg. 

wi 4 lbs. A KKAL BI Y AT. ^ 

M«n Order %2.OO^200o dcDosit rei^utred on COO » 
Picas* ad^i suHic*cnt poilayc. Emccss refunded. 

GET ON OUR MAILING LIST 

alvwavs something new 

FACTORY REPAIR SERVICE ON ALL 
SPEAKERS 



-Kcxv Patents— 

NULL DETECTOR ' 

Patent No. 2,458,310 
Corl G» Sontheimer, Stamford, Conn, 
(assigned to Radio Corp. of America) 
DesiKned especially for direction finders, this 
detector is also suitable in bridgres. The electron- , 
ray indicator is sensitive and more rusTired than a 
meter. 

An incominj? signal is iiickrd up hy a rotatable 
loop. The receiver uses a heterodyne oscillator to | 
provide an aiiilio beat. Headphones are used while ' 
tuning the siyrnal for maximum. The 6SJ7 de¬ 
tector is hiasefi by potentiometers PI and P2, 
which are oimrse and fine adjustments, respec¬ 
tively. 



The detectoi i.x direct-coupled t<i one section of 
the indicator tube. The other is not used : there¬ 
fore its control element is connected to U-plus 
throufrh a r€?8istor which drops the voltage just 
enouirh to close its corresponding shadow. 

When a strong signal is received, the detector 
Ip is maximum and Ep is low. Therefore, the 
shadow on the controlled section of the indicator 
is nearly hO degree's. As the hMip is rotated for 
minimum signal, the shadow is reduced. At null 
the shadviw is practically zero. 


OSCILLATOR-DOUBLER 

Potent No. 2,459,262 
Alon P. Buffington, Philodelphio, Po. 
(assigned to Philco Corp.) 

The local oscillator of an KM receiver usually 
oivenites at a frequency near 100 me. It is diffi¬ 
cult to design an oscillator which is stable anti 
uniform at this high fretiiiency over the entire 
range. It is preferable to afid a doubler so that 
th<* oscillator stage can be designeil for frequencies 
ne'vr 50 me. 

This system has not been wiilely use<l in bmad- 
casl KM receivers, but Uveal oseillator-duubler 
eirciiits are often used in mvibile u.h.f. superhets 
to obtain better stability and uniformity over the 
tuning range. 

Ill the schematic shown here, tank circtiit O 
tones the o>cillator. It is coupled l<» the grid-idate 



eiol of triode A. Tank D tunes the doubler stage, 
triode H. The two tuning .apaeitors may be 
gaiigefl us usual f<»r single-dial tuning. .\ and 1* 
may he separate Irioiles or a double triode such 
as the TFc. 

An important part of the invention is the feed¬ 
back connection bet we.in stages. The cold terminals 
of the oscillator roils and the doubler coil are tied 
iog«*iher at a big. The solderofl point is about 


FOR FM-AM 

MODEL 70$ A 

SIGNAL GENERATOR 



DOUBLE MODULATION 30% & 80% 

Not one—but two percentages 
of modulation odd greater 
checking performance to your 
service tests. All exclusive 
feature in this low price pre¬ 
cision generator. Fully de¬ 
pendable. Excellent for FM alignments. 

• Range from 95 kc. to 100 me. • Fundomenfol 
freguenelcs in 5 bonds, eonfinuously vorloble 

• Aecurote to 2'’/e for broodeast bonds—3% 
for h.f. bonds • Plonetory drive condenser 
with oeeurofe double and tuning indicofor * 5 
step lodder oftenuofor controls voltages from 
0 to moximum • Covers oil new FM bonds— 
useful signols con be obtoined os high os 150 
me. • Negligible leokoge due to complete 
shielding * Complete, reody tor the shop. Just 
plug in ony standard 110 V., 60 Cycle A.C. line 
and go to work * Grey hommertone cose— 
portable, only 11 lbs. 

Write tor Cotofogue 3M 


An Exceptional 
value for only 

$ 40.50 

Complete 



AM'I'iiON 


A PRACTICAL BOOK 
THAT SHOWS YOU 
STEP BY STEP 


I Proper antenna installation can do as much for a 
television receiver os o special booster. And un- 
I less yOu get the signal into your set, even the 
most expensive receiver will function poorly. 
TELEVISION ANTENNA INSTALLATION covers 
every phase of installing a TV antenna showing 
how to get the most out of every Installation. 
Every step Is clearly and simply explained. The 
approach is completely practical. Nothing is left 
I to your imagination, and NO PREVIOUS EX¬ 
PERIENCE NEEDED. 

I OVER 100 PAGES SI'SO 

MORE THAN 100 ILLUSTRATIONS 


Consolidated Publicotions* 

55 Eosf Washington Street, 

Chicago. Illinois 

□ KiH luie*! fhal ii lir. ki (mUci I fur 

y. ' 

□ Seiul r.li.H niM I .o n, - ounlde ! .S..\.) Mial I 

will |iHy pii.lMiHii Till- ..tit ii'U' a few ♦•int- 

CM*,4ta;:e. bi •■lili i etu I tpi,is iruiin liiKik-; within 
111 d*.\' fni niiiuditi i('iiiii>l Ilf iiiL tehilttaiiee. 

.Viiwic... -. . 

.4ddM««. 

fitu . ... ( Zuiif .Vo. I . . . 

.SUiL . . . . WE -1 
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Price 

only 


The big 


book 


that 


shows 


in on 


PRACTICAL ” 
TELEVISION SERVICING 


By J. R. Johnson and J. H. N«wiTf 
J75 pages, 6 m 9, ower 2J(? //fvsfrafions 


Get \ehcre the hlg servieiiie money is—in television! 
Now is the time to Prepare for this fast-KtOwIng husinesi 
and here Is Ihe hook that makes the training far easier 
ami faster than you may have iliought iwsslhle! pit AC- 
TIOAL TELKVISItiN SKUVIl’INtt Is a complete, dovtn- 
lo-eartli {tnlde that tells yon .step hv step Just what to 
do. wIkiI mistakes to ioold. vvhat lools, parts, and eQulp- 
tiieiit lo use—In short, hmv to handle every hhsse of tele¬ 
vision receirev servicing proniplly and cfflclcntly. 

COMPONENTS — CONSTRUCTION 
OPERATION — TROUBLESHOOTING 
SERVICING 


IMlACTRAh TEl.EVI«M).\ iinitVICING Isn't a hook 
of mere Iheorj' arni maifiematlcs. It it a practical, how-to 
(In I! Iiandlinok by tivo well-known ciigluecr-authors who 
a< I dally owned and opt-rated a TV scrrice shop. Uesides 
outtininK how television dItTers from radio, they explain 
TV tronhieshooting and service protwlnte from installa- 
lions lo synchronizing units: troni erecting and oi lent at Ion 
Ilf antennas to remedying Image di.storlion. Case histories 
of neliial TV service jntis phis descriptions of rominon TV 
troubles and theii cure, make the hook rloublv heliifiil «n<l 
easy lo understand. 


MAKES TV 
SERVICE EASY 
TO LEARN 

Here are Ihe subjects 

covered: 

1. Television is Here 

2. Fundamentals of the 
Television System 

3. Radio-frequency. 
Intermediate-tre. 
quency and Detector 
Sections 

4. Video Amplifier' 

5. Cathode Ray Tubes 

6. Synclironizinq and 
Sweep Circuits 

7. Power Supplies 

8. Antennas and Wave 
Proiiaoation 

9. Television Receiver 
Installation 

to. Test Equipment 
and Alisnment 

tl. Wiring and Repair 
Techniques 

12. Common Troubles in 
Television Receivers 

13. Troubleshooting 

14. Servicinq Hints and 
Case Histories 

15. Color Television 

A. Intermediate Fre¬ 
quencies of Stand¬ 
ard Receivers 

B. Receiver Layout 
Diagrams 

C. Glossary 


MONEY SAVING 
TIPS ON , . . 

— testing for intermittent 
neaklng coils or transformers 
—improving picture linear¬ 
ity—guying masts—qetling 
a signal over a mountain— 
checking video response with 
a square wave—using mica 
capacitors to replace other 
types—choosing componants 
—wiring techniques . . . and 
scores of other practical 
Problems. 

iiu exreileiil text for 
linlli slirdeiit and prurtieltig 
t'levlsloti serv leeiPiiti. ■ ■ 
.1 <H It N A I. <> K THE 
rit.vNKi.iN i.\.<TiTrTi: 

. Ihe sect Inn oti TV re¬ 
ceiver iiistalJiition a hint' Iji 
well north the bike ul tl>e 
P.ook • itAhlH KI.EC- 
T Ikt.MCS 

5-DAY 

MONEY-BACK 

GUARANTEE 


Dept. RE-99. MURRAY HILL BOOKS. Inc.. [ 

232 Madison Ave.. New York 16. N. Y. i 

D EnctosmI tlnil SI l$4.r»0 oiiislde I' s.A.l for ropy * 
Ilf 1‘KAtTICAI. TKLIiVl.-'illi.V SKIIVICING or □ netul • 
r fi.lr f<ir Ibis -iMi ipit plus a few rents pi)<ilaKe. (Nn • 
foieign t ri.D. sj In either l-veni. If the luiuk Is uti I 
SiitUfactoiy. it it Mtnkr.stiiod I may return It in j day* I 
and you will refund ni.v $4 i 


.Name . 

Address 

Cily & Zone .... Stale. 


inch from the chassis and is i|nite critical because 
of the inductance of the lug at these frequencies. 


OUTPUT I VOLTS) 



80 90 100 

FREQ INMC 


Hy way of comparison, curve b shows the out 
pm. obtained from this circuit. Curve u is the out¬ 
put from conventional oscillutor-doublers. 


DOUBLE LIMIT BRIDGE 

Patent No. 2.468.625 
Lovyrence R. Goeti, Indianapolis, Ind. 

(Assigned to P. R. Mallory & Co., Inc.) 

Limit bridges are used in manufacturing plants 
and electronic industries to check resistors. Two 
measurements are generally made. One indicates 
whether a resistor is below its upper limit. The 
other checks whether it is above its lower limit. 



A recently developed double bridge saves time 
by allowing i>oth limits to be checkwl at the same 
time by using two galvanometei's and two bridges, 
connected as shown. The unknown resistor X is 
common to both bridges. Variable elements H and 
S are adjuste<l to the required limila. for example 
and 5' /. respectively. Each meter is cnli- 
hinted in terms of REJECT and ACCEPT. If both 
indicate ACCEPT, the resistor is within its Hmiis. 


TUNING INDICATOR 

Potent No. 2,468.197 
Jorretf L. Hofhaway, Manhassetf, 
and Ralph C. Kennedy, Orangeburg, N. Y. 

[Assigned to Radio Corp. of America) 

A neon or otlier gas-filled lamp makes a goo<l 
indicator for transmitter tuning. It saves space 
anil is less expensive than a meler. 



There are two njaiu adjustments to be matle on 
the final stage of a transmitter. The first is to 
align the prt‘ce4ling stages so that maximum 
power is delivered to the fin.-il giici. The second 
is to resonate the final plate. Roth can be done 
with the aid of a neon lamp N connected as shown. 

When the grid receives ma.ximum r.f.. its bias 
is greatest Therefore, the scieeii current is low ; 
this is indicateil by a minimum glow of the lamp. 
When the final tank T is resonateil, maximum r.f. 
appears on ihe plate. Since the lamp is coupled to 
the plate by a capacitor, it glows brightest with 
correct tank tuning. 

In practice the preceding stages are first ad¬ 
justed (by noting minimum glow). Then the final 
tank is tuned by watching for maximum bril¬ 
liance. 


ill 






rftislon ■ 

ni Tube 'oh- I 

.Her. 15 1 

III ranses ■ 

nd DC I 

, io,MO«/500 1 

iHiiO voltl. Ohm- ■ 

meter ranCel -7 I 

nbiiiBtol int-Rohm ■ 

Zero Center for I 

TV rilf^rlmlnator g 

allcntneni. B*g J 

4i/j- meter catmot ^ 

burn out Doubk 
triode balanced 
bildke no’ 

Pi-rforaiance-1'®' v'” 

Model 221. Same, b 
crgllbrateJ. and te.-te 


You Build ‘Em In One Evening— 
THEY LAST A LIFETIME! 


Model 320-K. l or seuke 
l«b. anti sclimd n^e ni l-'.M 
.VM alkntiu’tit atiij lu |ti.- 
. b' TV m;iik)-r fictiiieiirb-s. 
t'craiiiie liHiilatcil vatlahlr 
fotttlfjisvi.. IIi.:hlv Slabli 
Hank, - llatot ha4 i.iaai 
. , „ ‘f h‘-*i kr I mo me null 

lun'liiiiirnlals to 31 me. i nlpltls amliu osrillattir sunnlU's 
PK. 4i»' . y. le ,<lt)e wave \.illam- f.iv rtiu-lutiiiimi l.ary. 

tiiitl. Hasy lo-n-atl t I- «,;lly aimntd. 

I oti)|i|i<n' w ith milt *. 10- < S- X t \ !oi , - „ 

rielH'.l panel. . SI 9.95 

factory wired and aligned 


Model 320. Heady to use 
SEE THESE INSTRUMENTS AT 
LOCAL JOBBER 

Complete sbtiiilitletl insli nrtinris .mi 
11 Him rations eoliii- witli ' lery UPO 
In>initiieiit Kit. Iiiakbic It putt- enjoy 
lo liilihl yoiir n\v= 

.Voihiin; more to buy. An.vone can build 
if Write for Cntniog. 


$29.95 




ELECTRONIC INSTRUMENT CO.. INC. 

276 NEWPORT STREET 
BROOKLYN 12, N. Y. 


PRESENTS 


OUTSTANDING PRECISION 
INSTRUMENT KITS 


MULTI-SIGNAL 
TRACER KIT 


SIGNAL 

GENERATOR KIT 


FACTORY-BUILT OSCILLOSCOPE 
Model 400 . Fully wired, assetiililccl. and tested S69.95 


Model 145-K. HiRh-Ralii 
lilul fi. (jiieiicy butliumejit 
It etti.il !i|ie.<ktr iifiinbs 

iiiiilbil.' siKiiul iiufiin; i)t 
HI' IF F.M. autlio. and 

>bb-t» rin-uils. Visual 

trHi itiii ;!. VTV.M. Hi- 

sImiiim- ort-r -9U rue. IM* 
III. \ \i. sl/c 10" X x" 

X I'oniPivte ulilt 

tubes atiil .biiili' pmbe in kll furn t ali bp u.<>ei) as 
ahiplirter. 3-i’i)lot rlobetl |uinrl SI 8.95 


FACTORY BUILT AND TESTED 
Model 145. Heady lo operate S28.95 


5" SCOPE KIT 


Model 400-K. l.aboratory 
pieckirin senPe. for F.M. 

.V.M A TV sen king. De 
rtfttHiii <t'nsltlril.v: .fi5 
'tills per imh full gain. 

Hn i/iirital sueep riiciill. 
r* til IbMiOu PAcks. Fre- 
quenrv rt-apnnse of borl- 
zonf,il ami virtioKl arapt. 

If from .90 til .Ml liOn c.' 
eles. Hrapli sireen. Op 
erates on 110 to I .'Ml inlts 
AF. "iif fiO r.velrs. 3-color 
eti'hed. iiib-prnof uanel. 
Size: 8V4' x K 
13" high. 3 color pfp||f 4 | panel 


$39.95 


SEPTEMBER 


94 9 
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TUBES 

YOU’RE SURE TO NEED 
PRICED EXTRA LOW! 

IM M Kill ATK IlKLI V EKY ! 
INIIIVinr ALLY CAKTONKO ' 
_ (.1 XKANTKKh: 


Special |)■'•cnunl . IM.IlLCl' .'ii fn»m in«l| tube 


when iinL' 


r9r each 

i:-J.07GT ( 

P O 1 

57AS 

1-0 ' 
U1.GT 

IM4 

e MnG T 


bX5GT 

X9ii 

|■'AH7GT 
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i"' 1 ■ 
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:?X2 

I2K7GT 
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I2Q7GT 
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I.SH7GT 

I2SF3 

IISR7GT 

l^-H7 

I.U7G 
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rY4 
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I3-A6 
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I7A8GT 

I2SU7(.T 

j-^F5GT 

IHT8 

d=H6 
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2f. 

25ZbGT 


27 

19,. eoch 

32 

5 3l 

1 A.4 
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IU4 

W4 

1U 1 

;Z 

iV 

?bG 


47 


.( B3 

JU4G 

,7 

5W4 

7h 

.rjg 

7e 

:-y:G 

K|i 

iY3GT 

Hn 

t.Y4G 

Mri4 

I.aF 5G 
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l.ftTb 

.R-. 2^S 

bAUb 

■ LA 

6BA6 


.iBE6 

Ib4 

.iC5GT 

I9j 

6C6 

IT..GT 

bFrtG 


b HbG T 
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JBT , 

i.KbGT 

■ ij -.ftT 

I.K7G 

6 .L5 

1 K7GT 

hBJ6 

I.N4 

6D7 

bbA7GT 

i.F'.«T 

(.SD7GT 

1 nn; 

CSF5GT 

i.r'.tT 

6Sj7 


6SK7GT 

i-i7UT 


i.vbG 

7JI.4 XXL 

1201 

IK? 

Ili^TB 

llBAO 

iZtiEfi 

IJSJ7GT 

iZjj 

. =Lr,flT 
hiLiaJ 
.-1 

246T 

4J 

Zj 

46 

al>L6GT 
■ lYbG 

II7Z3_ 

jOi* coch 
IA5GT 
Aii 

lP?GT 

lUG 

ILTB 

iCiTG 

LDdG 

< e7G 

\HfQ. 

I 

lL-Cr:i 
IH4-C 
I M'-CIT 
lH6G 
IJCC 
I V&T 
I R^ 
y-Oii 

iV4 

yi3 

iZi 

6Ai;. 

|jAQ5 

GBM 


6D6 

6FltG 

bLSG 

faQ7G 

bSV7 

bT7G 

TAT 

7CS 

7F7 

IQ: 

I^BD6 

liLO 

UBfi 

25AC5 

50Cb 

1I.54-I 

■2uil__ 

l59 r eoch 
0Z4 
ILAl 
llCI> 

IL 

ILN4I 
IL hi^ 

INbi; 

n4 

4A6 

5V4G 

bBF6 

6BGbG 

bBH6 

6J8G 

bUfi CGI 

6W4 

bW6 

bY3 

I2A 

I2AT7 

MA7 

(4Q7 

TaL7 

TIIL7GT 

483 


69r coch 


6AC7 I8I2 

liAKi 

n7Z6GT 


89e eoch 

IB3GT sole 
SR4G 
6L6G 


G.l. RECORD CHANGER 

Gbmp'Cte <•4 44 1! 

S10-9S 


I I J I I 11 I ■ «*•* I I 'I I ! 1 n t 
dill -11 ill Jill- ■■ Miil'l''' *i'l 

,-.ui iartrl'l>«-« ■■■ llM > -i" ■ ■ li 

ENTER SENCO’S CONTEST 
MY FUNNIEST EXPERIENCE" 

IN THE RADIO SERVICE BUSINESS 

Win t dPh A '■ I' l/c^ . N«.tl .11 

Hii> At|i. 7-. Til III ■■ ■ Li.t.i IJ \l" ii'h 

II 1 I'd*^ I- liiiiKii'i-' ’■» II I '■ ”■' •■■III" 

..llier SUM 1 -.1 '1' fili. li^l -'I.. 

V.jj ie iiii'I i '■ ■»-l'«“li-' j II ' l l- '■ 

I.IIV dOMhii.." lit' I- i.tr rilH-. .I l b* 


Minimum Ord *r : S« ml f:.-: .ie|i. it fur 

nil C.O 1) ^l.i'ini-iit- Iii.-liide '-^iilll (.-ril 
av;r i*\« ev-. will lio rof'iniieil. Onlers vvitli... 
p.i'.tlil'e vv i l I'-' ‘'h-|iiii--l iMill- it AH 

liil.-i"* I (» II Vi»rk 

WRITE FOR FREE “SENCO SPECIALS OF THE 
MONIH e LLETIN- . . INCLUDES ALL EX 
CITING DATA ABOL'T OUR NEW CONTEST 


Try Tliis One 



SIMPLE DIAL CORD TOOL ! OPPORTUNITY AD-LETS 

One of the most handy tools I have 
evcM’ used for stringing dial cords is 
a simple hook and eye bent from a 
piece of No, Id wire about six inches 
long. Drawing A show\s its construc- 



Ailu-riiseiiieiit» in iUi.> sertmii ’J.V a winl fi>r 

iii>eilii)ii Ndiin-. Hiltresiit iiiitl Initials lriii<l Uf 
ini-|ii(li-(l at tin- t.ilH i m-Ii -ImiiiM ,i<-i-tini|iin\ 

all <la''itle<i ail\i*ri i-iiiH-nl si iinItTs. iiI.mtiI t.v an 
H4-i-M'ilile«l aJu-ttiMin: ,iKi-nrv .Nn d>|WTt i >.«*in.-lit l»» 

ihan h-n w.M.I- iM'M-|»i-il Tt-n in-ii.-nl tlis«.«iini 

sis ib8<i«‘!t. ittfiiiy lu-iiTiii ti»r oi.n-o 

llnnaliir <ir tiii>li-iiilme d'h.'tii'.'fnerit* ii.ii :»■.«-i»i.'i| 
Adverijin*tiM-nis for Uilolier. Ittr.L l*Ml**. rmis( rracli 
it> lint IhH*! iIihii Aiiku-L ItMti. 

Radio* Eleclrnmo. 23 W. Brnaos*ay. Now YnrV 7. N. Y. 


\\i-: iii;r.\iK am. tvi ks iM.i.i riui \i. i\siio 

nii-iu> tiil.i' I’liiTkeis anil ati.ibiHet» lld/irti'n lii'iiinin-iii 
I'.i iMivliK Mvi.-i l-hlMii.iunvi. I l» l.ilM ily Stiifl. N«-tt 
V..ik X Y Tt-biiltotii- HAh-lay 7 


2 1 Vtil.T AlU' KAKT KATTKU IKS, M.W 11 AMI* AT 
fi III. rair thv Hnsiite.l IM '•» i'H Ifs-i 2-'.'^ In Ims ..f four. 
Nil iili'a-t*. Sfciifii.v I'ardc-linie fo.. Oaklan.l Air- 

imri. llaklaml. t'diil. 

I.ANt ASTI.K AM.'VIAK ^ HUM Mi l., roi lUiW KV 
Uiiil'llriK. \Vd*tiinei.in r». IM‘ Ki-kUi.m.-.I rau-m \iniim*v8. 
I’TiH-tlif lii'fiiti* rtill.-il I'.in-iii tUtlit* X.ilnlif' ainl 

ml I inK<‘iii«'ni till••'i Ieiiinn'l ni.ini.'u* Itimkli-i aii.l 
fotni ‘KM.Ii-tii I- of i*um«-|(ti.ni" forw.uileil mn.ii ri'niifiit. 


AMATi;i K UAIHii l.iri:\^KS rn.M 1*1.1-71 K rilMmY 
(iTi-|paiatiiiri liir iitli-iiriM la.lit. .•xaiiiin.i'ion llnmt? 

liiih ,iMil ll■'•l■il■nl \iiii-iiiMii li.iihn lii-t Itiile. 

Ill I Wi'hI i;;{n| SI Ntrt York City S.-? mit .ul nn j'ntte 74. 


IIUU.MAN LEWIS tiHKhON. UH;ISTKIILO I'ATLNT 
Ait«riii-v. I*dtint Imt*-*! leal liio- ainl thonlniiB. Warner 
Oiill'M'i,:. Wit-lniieion. 111’. 


be threadeil through the eye and ear- | 
l ied wherever you want it w'ilhout the 
danger of its dropping into some liard- 
to-g(‘t-at place. Drawing C show's how' , 
the hook eaii he used to retrieve the | 
eord from a tight spot. 

Aktiiuk Tkauffek, j 

Coiniri/ /y/zfif/’s, /ofVft j 

SAVING PLATE BYPASS | 

CAPACITORS 

Most manufacturers return the pow¬ 
er am pi i Her plate bypass capacitor to 
the cathnde or to grouml. This practice 
puts high audio voltages across the ca¬ 
pacitor and makes it necessary to use 
liigh-voltagc units. Most manufacturers 
use dOU-volt capacitors in this applica¬ 
tion. Kven these hieak d<nvn and cause 
serious damage to tlie set. 

Try lifting the lower end of the ca¬ 
pacitor off the cathode or ground and 
cfmnecting it between the plate and 
screen grifl. The voltage across the ca- 
pacitor wall he much lower and it is less 
likely to break dow’n. 

C. W. Bl.ATCIII.EY 

fijasf Fi'evhoUl, W 

HANDY CONNECTORS 

Many multicontact sockets and fe- 
1 male connectors in surplus equipment 
make good selectors for capacitor and 
I resistor decade boxes. In most cases, 

I you will be able to find connectors which 
w'ill take pin tips, phone tips, or small 
banana plugs. 

0. C. ViDDEN, 
Fertile, Min)}. 


MAOAZINKS UAi-K hATKSi Knltl lCX. IMI.MI^TO . 
arO. It. ik:. lMiukl.-t>. ^iili-.riipii*.iis |iin nils. I'tr i'dlalug. 

li.i It. tulitleill. l iitnim* s, S6:; E'li-t .\\c.. .XvM Yiiik 

' 7 N Y 


uai:<;ain iirNTiNo? ummu slhvh i.ml.n wkitk. 
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I\.iii--i- I iiy :t Mimi.iiim. 
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nt t on MiMi< >i..i< k ... Itil'S tld.lio. 1 1«»1.‘. 4tl.ilhl- 

I I '.■! I'lfl '.*7 Mil M 


Mniiiimiiii tiiliiiiK. .’ll t'lniiMlfh' ll.-iim tiu .\iHHlfiir!l. 'fV. 
I•■M. Li-is liif. WilliUil ll.i.lilitT. ^■‘.l>l.nla. Ohm 


IlLOl \.\I.US 

l..lll•'1 it|iii It’. 


\.ilii.thl«- i-xtH-i mil ni.il ihiid fret*. t'atuliiR. 
i7X U .•*,111 I'dih.s. I’.ilii'iinid 


IKIOLII I to NTKIt KITS I < i.\! I'I.KTE: C.VJITS LIST 
iiinl *il». in.iin fn*' Wiiti- li.,|.i\ Wun-iwi.l ■|■.'l7 C Hntlv- 
wiKi.i ll.iiilt ^dill. ll.■lhMlM)l| 27. t'iililnriild. 

riU.Kl'II'lNK lOAl.S .N K rMn- 1 It.huilt $2 2.*!. Ite 
i.fjiisn.l All .lliil> iMisth-iiil li' I '*4 Ixi-j-el Klffiru 

l‘iiii|ii<t> Ltl t* Slifiin.iM. Odlinti < nuu 


tut li.ximi UllCAtltl.XO TICS * ItlHlKI.KTi. SL.MI 
Ml ii-ni. I S lt..ilm. i::.*. K 2" St.. .Nfw Y.nk 16. .N- Y. 


' ILMO; Al.NS : .MAV A.NM II I i t IM 0 Tl nM 71» IIAI.I.I 
l•^aft^•l^. .Natiniiiil. i nllitis. ILitninai Iniiil. M.-i.-'m'i. ItML. 

I iiilit*! H'l'i'i'I'ltniirts If|i-\ 1.mil ^t•M■^tt'l^. 11>in'*hiliifi>•. 

I fh Wlii.lf.silv MViiiij SliM<h*‘*l "ti 1il.ll. l.ih.'r.tl 

tM.lt* III iill.vM.mn Will** ll.riix H-i'Ini. Knilii. .Mi>»oiiiI 
anil 112 111 Wi-.l tllMiilni. I.n* Aiiui'lf. Cal ifnrtliH. 

I l*OU SAI.K. IIAIUO A.Ml KLKC SHn|-. tmly .•ietvire 

man In ... I.MuM St'lli ' .<i<ktU'BH.'‘ Uariiaiii. U«x 6^1. 

j 41w iliK-Vlllt*. K>. 


WANTED 

Till- Inllmvlnt: nl.l IM .i'u- ahiiaialin*: 

E:.| ''o. I'ixul i-nmlfiMfr till wunibn hnx. whh :< hln.l 
ItiM lPn>l.-» 

K. I Co. 17 SI hit* hlale. varlahU* fiiinlt'ti-t'r (with 
.\.Mnl«-n fiiiiin'i 

K 1 i*n. Iln'aiv |..ll*■l 1 IIntnHi'r 'in hlai-k iimMe.l rasfi 
K 1 t il l’la*ll«- i.i.lni tlM'il 6|U.“. mf iwllh 

2 himllnu imst-.. , , , 

K.l Cti iIi'hIiIi- 'I"**’ I'iiier with hla.k tiii.lil.Ml t-inis 
All ali'iu- w»-r»' inaili- hftwi-»*n L'n.'. A |;iin 
rii-a't- rnminniih am w|Mi 

H. GERNSBACK 

25 West Broadway, New York 7, N. Y. 



Hu-' Dept. M, 73 West Broadway I 

PP New York 7. N. Y. Tel. BEekman 3*6498 j 


ATTENTION Amateurs- 
Experimentcrs-lnventors 

Cut your cost on radio supplies and equipment 
in halt. Clip coupon today. 

Miiii.lri'iis i»l' ■ lijinl i«i ;:*i' M.ir jsiiriiliiis 
II -IMS tiliiii;: \vi*li till' In .'.I ill sliinil;iI’ll l.r;iu«l 
l■■|lli||llh■1lI - illi ill nn .it iiiL'.-s lii .Vntl. L»*i 
II" kii.ixv Viitir |i ii I i. nl;ii- ri-iiiiir<-lin'iit.s. IM 

MKKiATi: m;i.i\ kky 

PLEAsF put my NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 

NAME . 

ADDRESS. ZONE. 

CITY. STATE . 


NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York City 6, N. Y. 


500 FORMULAS TO SUCCESS 

VI ^wUh'jV rIi’Lmi'' h.r wh.rt. I 
iYl o*"? l.Hi.l a hn: n*-"-.-. I'-V' 

.m.kr.'.u'i a'.'.'* 

■ .'.••.ii ami Will. i..Hiix‘ai.iwi ”1 

i.i V.ni I*'"" Ih."*** , 

M. ... n..m.- n. n.t j 

wi.o,t - tin- hi. '*• : 

v..n - Jill .••It lti«*ni n> tn x«»ur , 

wfrk^n.tn in mi i-..-*!" a* nnii'li 

"i.;*vmu out many iloHar'i 

... .n;.<int;>. lnr*TH xvi.i.h*-';'!.’' 

•...I <i<-ai<*i- '•>.! ."tn 

7;,.**.. .. f'’*- I 

It-., -n c>f»«v ». h.'n x-nu folli.w i.nr | 

■ittn.ilo hi«ir*»"t'n’»« - — 

66 PAGES. 47.000 WORDS IN TEXT 

S«nd tw. -SOO formulas ANO RtCIPES'- lotiay. to. 

!V.\T10^\I. 1*1,\>S CO>ll*.\!MY 

19661* Broad.yay, New York 23. N. Y. 

RADIO-ELECTRONICS fo- 












































































SURPLUS PRICES SLASHED! 


j^Dynamotor 
\ D-2 

!>.•> converts to 
110 V AC in ten 
minutes, die 
gtuiii itirliiil 

e«i. contains 
■ InteRral near f)oi: 
having four ■ 4 ' 
drive sliafts (urn- 
lug iliiitiKane* 

oiisly ai the following shcods: 

4lHI0 Ill ’M tlrlndeci. litifTerS. tlexlhle shaft tools, etc. 
1%« KI'.M \Via|*(>ltiK tishlng rods. slo%\ siteeil tools. 

KI'.M l)pv. tiii.v lockrr for idioto <hnkrooni. 

5 KI'.M Tui-ning hurtKTue suits. C 

A(k. I>ls|(. Ueaiiis Tliutisaiiil Ollier ^ 

I'scH round lliv Woik Sliuii. 



(C.95 

^^ONLY 


DYNAMOTOR D-1 

L)*l Convcit.s to llo V AC In ten iiilniiles, diagram In¬ 
cluded, has shaft ullb Miiiliud cage C 
hlimer, also gear lediicer with 2 sliatls ▼i 
and pulleys at llie other entl. 1001 uses. 


54.95 

” NEW 


RM-29 PORTABLE FIELD TELEPHONE 




An Ideal iKiitalile field lelehlionc. 

Cotiudeie In a rugged steel case for 
years of near. Klnger dtndt and 
Ts i:i liaiidset. .No leath t ease to 
ileleriorate. Compact ‘'xd"xy" 
also u>ed as remote I'liiiiol on 
SCK-'iH^l. l^lmjde two wire Dpera- 
tlon. 13 nille.s dlstatiiv and up 
wards. Can he used f«r television 
iliKtallatiun, lilli’ieOtu K.V>letil, ivitl- 
sliticliun rumpaiileS uidsl le and Inside uuik. eic. Light 
weight. IH Ihs. Kxrelletit •undltluri. 

.SI'KCIAL LOW 1*11 It'L KACll 
^ for •!•.«§ 



kWI tic. l#J|alll 

>9.9S 


PLUGS CONNECTORS .Q. ... 

• YOUR CHOICE for only 

Kor the Si.:U-.’'i22 ... I'Lg-16:, 1*L-1T2 

For ttie BC;tl8 ... PLtJ'HiS 

For the HC-733 ... I'Ul-jM 

P'or ‘itht-F Kadio Comhass Inverter. rL-3l«8-2J-4S 
For the .'<CK-27 l-N 

148. 151. 1.52. 153. I.VIA. IT.fi. 258 
For the HC-375 I’L .59—1*1, til I'L Hi 

For the AKT 13 IJ-8U, IMhI V Hit 

I'o, the AUC 1 _ . r-15l . I* Ifil 

MC-203A roiiidliiK Coax Fittings 

|•L-25yA t83-lSI*) Ur. 21U-CG-22U 
I’L lot M 359 U-ll/U 

AN-3108-28 191' 

.\N 31h8•l2^t f Coiiildnstlon Male and 
AN-3IP0 12.^ .'>3 i Female 

l'L-fi3 sg It L-62 

FL-iti S(i 80 


BC-733 D 

A lO-tuhc superhet receiver for lateral blind lundiuK 
giildiiure (C.VA type (errllicate) TC-lOlS. Kxcelletit 
euridltlcHi 108-110 MC. Tube Com Idem eiit: l-12Sli7 ; 
2 12.'<K7; 1 I2.\ij. 1 12A117t;T; 2 12StJ7 ; 3 

7l7.\~tiihes alone v\ortli more ihau thU OC 

low Price SCHEMATrC FURNISHED Kach 

AN CRW—2 V.H.F. RECEIVER 

fi tui»es: 3—nSLT. l--flSN:. 1 1 n.15 Myna 

inutor, iditg-ln colls and sensitive lela.vs. This was one 
of the Army’s “Seerel ' V.H.F. ri^moie control re- 
eeiveifi. (iheratlng at alMliit 110 .MC. A thousand 
and one uses. Like new in u metal case. CA QC 
Each . 

COMPLETE BEAM ROTATOR ASSEMBLY 
LP*21A AND 1-82A 

A large 5" Indicator l-82.\, brand new and an Ip 1’-21 
loop (remuTed from aircraft). A coiuideie petrect beam 
rotator system with indicator. 1.aHn> Is Inw ST QC 
Impedance—contains seL.yn transmitter, etc. 

Loop alone ...$5.95 indicator alone.. .. $4.25 

FILAMENT TRANSFORMERS 

Fully 8hleide<l Prl. 100 V. Sec. (7 1 winding 10.2 V 
5 A. C. T.: 72 winding lh.‘2 V @ 10 A. C. T.) 
Secondary wimling can be connected in series to supply 
25 V. with a line Voltage of 115 Volts— CT QC 
60 Cyc, New. Kach. 

« VOLT MOTOR 

A real heauiy. removed trom aircraft. Type C| CQ 
used for auto fan. Each. .. #l*aT 

BC-433G 

IS-tuhe superhet radio compass receiver 200 to 1750 
Kc; CW-tone-rolce. Like new. Similar 05 

TUBES 

SlUM Scoiie lubes ^ S2.S0 

5ltl'l Scope iiilres 3.45 

35Z5. .59 


U5/AKN7. Only 


$1.95 


1625 3 (or Sl.lO 

6V6 ^ti .49 

3D6 . . @ .40 

6" PM SPEAKER 

Ucaiitlful new stock. Alnico magnet. Each 

T-17 D MIKE 

The deslralde single htitton Caitron mike. Will) press the 
button to talk switch. 4'cord and I'l.-68 idug. AQ 

mike Cover. T'eatures non-echo elTect. New 

DM-53A DYNAMOTOR 

220V-80M.A. out., iiseil. good 


24V.. In. 
condition. 


WRITE FOR NEW CATALOG 
Minimum order $2.00. F.O.B. Chicago 
20% deposit required on all C.O.D. orders 

NESCORP ELECTRONICS, Dept. C 

2635 W. Grand Ave.. Chicoqo 12. III. 





OF THESE MICROPHONES 


HAS THE SUPER-CARDIOID 


PICKUP PAHERN THAT 
REDUCES FEEDBACK BY 


LIST PRICE 


A 


»67» / 


THE FAMOUS "55” 


UNIDYNE DYNAMIC 


Unidirectional Microphone. This superlative 
dynamic microphone is a Multi-Impedance 
Microphone—you can have either High, Me¬ 
dium, or Low Impedance simply by turning 
a switch! Because it is a Super-Cardioid, the 
"'Unidyne** kills Feedback energy by 73%— 
making it possible to use under the most 
difficult acoustic conditions. The "Unidyne** 
is probably the most widely used microphone 
throughout the world. Recommended for all 


Mulli-Impedance Switch highest quality general-purpose uses. 

for Low,Medium or Hiqh 

Impedance* 





THE NEW "737A” 


MONOPLEX CRYSTAL 


Unidirectional Microphone* The "Monoplex** is the ONLY 
Super-Cardioid Crystal Microphone made. As such, it is 
undoubtedly the finest of all crystal microphones. (A 
comparative test will prove this statement convincingly.) 
The "Monoplex** employs the same type of acoustic 
phase-shifting network used in the highest cost Shure 
Broadcast Microphones. Has "Metal Seal** crystal—will 
withstand adverse climatic conditions. Can be used in 


LIST PRICE 

$3975 


those applications where severe background noise would 
make conventional microphones practically useless! 


Z/icensed under patents pf Bruth DriWopmenf Company. SAurf patents pending, 

LsHURE brothers, Inc._ 

A1rcrop/)onos and Acoustic Dev/cos 

225 West Huron Street, Chicago 10, llllnots • Cable Address; 5HUREMICRO 



SEPTEMBER. 1949 


























AUscellniiv 


70 


MiO-AMERICA’S 

UNSEATABt^ 

LOW PRICES 


WARD ALL-CHANNEL 

TV ANTENNA 
TVH-9 

Regular $26.50 

NOW ONLY 


3Raliio ^birtp-jFibe gear« 91so 

[ I 3ln 45etnsrt)acb JDublicatioiut 




Eich 

MA-3130 




TVii a i.'\i 

1 ' .ill 4 ii.i*iiit Is: hi>:h iind low Icnah s* 

•pa 

i.tn'l.\ .itiiii 

-t.*lik i.nn|i!ii*' 

\< irii niii.'*i. 

llllUl* 

1 s.ll 

llllllMII III'. 1 

... 1 Ii.ii.Ia..!*-. ill 

,1 itift III i>. eic. til 

[iK'i 

lUiili' t)u\ I 

. 1 -.' ' 1 .iin lin\ III 1 * 



— More Word TV 

Bargains 

— 


MA-3131 

T\ H tr* 

.SH Ml' 

S2. 

95 

MA.3132 

T\ .\ ss 11 t.i 

.s-t Ml' 

2. 

49 

MA.3I33 

T\.\ '1 -11 1.1 

ss M*’.. 

..2. 

49 

MA-3134 

'IV irn*. 

2l*i .M<: 

2, 

95 

iW lit. 

li>r *iii:in'in tni**'- 

.ill W.\Ul) TV 



Pomous-Make Model 50 
ANTENNA CHIMNEY MOUNT 

ily i.ll UHt.il ... til- am iixiragi* si/i* <ltimtn-\. 

i.'m un<- M-iiiiMiil «'i.|riii|«-ic with li.it>lwate .iit<l 
hi-n III tiuii- Su\ri)iii rill'- i>.i ihiii iifin' 

MA.3I35 $1.75 

— 300-0hni Twin Lea^-‘n — 

t mi” ilii' ;.ii.<l l<‘iv Si.mil:ii<l ::iii)-»»lira load In 
I'V .iti«l I'M ihi.v iti I 11 I.IIIUI.V .oiil ^Jve! 

. . SI 3.2R 
1-40 

. 02 


Sill I 

Nil 


I MU 
li I ' 

MA- 


1 , 31 : III I iniiii 11 . 
III I flMl 


Write For 

■0 BARGAIN 

dIu bulletins 


GENUINE RCA TV PARTS 

A -A 

8 


M \ J ‘. 

M \ - 



II .il uiifiiiii Tii<ii> 

s i.mr S J .95 

KI III' \l.i,iiiiii lull Ti.ii» -09 

I \|.\ : -.l rMu .''iitl*! I^1lu^ iiiil I.U5 

|i \ Wiii-.l • «ki't lilt liiUl'l, .-MM. 

JM'l .Mi'i -iiiiilii liiiH-s . .3 I 

lrt"o (liscnnnt «n any cl the above items when ordered 
10 or mere at one lime. 

■tCA & MAGNAVOX SPEAKERS 

\|,\ -j:’ Iniii'i. I t*' A: inn'» <ihn> lii'ld. I‘r 

liNii tiui|iiii 1f.il>- !3.9j 1 .11 11; S3.55 I'liih, lnl- nf I 

\i \ j::i. r." iixii.iii < u> : ran* iiiitii ni i.i, n* 

♦•,vc .iiHiiii: n .ii 53.1:5 i.iih S3.55 I'.nli. Ini- '>f 1 
MA JTl'. >'■ l‘M M.i:;..iii\; Jl "/■. .Mimn 3 in.i);i>et. 
St.20 1.111 . 53.1)0 - .!■ Il l> 1- ol > 

M\ -T-JM iJ’' I'M M.i-ii.isiix: il II/. Aliiini 3 m.i>: 

11. I. 54.29 < .11 h $4 00 I. il. hit- III 1 

^ Buys in Cabinet Hordware — 

A. MA.3tllO Li'l Lift ^ 79c 

b. MA*34i)> Piano Hinqe: Ifl" tonq 29c 

C. MA.340? Btark tiakelite haniltc: f»~ over-all. 

8 32 thrreded inserts on 5'j" etrs. 5c each. <0 tor 4 6c 

ORDER FROM THIS AD! 

All iirices f.n.b. Chicago. 25®* deiiOMt required on 
C.0.0. orders, pay balance plus postage on n livery. 
S mi rrilirs to Dt^k Minimum order 52.50. 


HUGO GERNSBACK 

F ounder 

Modem ..[J®® 

Eleclricat Experimenter. » 4 

hadio News. *‘9 

Science 4 Invention. 

Televliioo . 9^. 

Hmuio* Craft . . . • ■ • 

Short-Wave Craft. '94U 

;eievi$ion News 

Wireless Asioclatlen el Amerloa .. ISWB 



SEPTEMBER 1915 "ELECTRICAL 
EXPERIMENTER" 

!.o:ij? Distance Submarine Toiejrrapby 
anti Telephony 

Sayville, the Xews-Way to Berlin 
The Haniniont! Radio ('ontrolled Tor¬ 
pedo Boat 

Kero pea n Applications of Wireless 
Telephony, by Frank I’erkins 
Wireless Aids Telephone System 
The Ilylone Spark (Jap 
Some Remarkable Results With Aiidion 
Ampiitiers, by Johti A. Gardner and 
K. R. Isaak 

A New Radio Varial>le Condenser 
Wire'ess and Mind Reatlinp: 

A “IVrnianent Wireless Detector/* by 
Karl H. Swanson 

Klimination of Inductance Disturb- 
anees» by K. Kane 

NEW SOLDERING TOOL 

A NUMBER of miniature, (ptick- 
heatinj? "roach around-corner” sol¬ 
der injr irons havt* appeai’od in recent 
years, but ont‘ of the most unusual anti 
useful is the Pres-to-l!eal Soltlerinp: 
Ttu>l manufactiiretl by Housing: Ftniu- 
dation, Inc., Deep River, Conn, Its prin- 
ei])le of operation is similar to that of 
a resistance welder. 

As tlu* phtitnj^rapb intlicatos, the as¬ 
sembly is in two pai'ts. TIte ptiwer unit 
contains a transftinnev which reduces 
the a.c. line volta',re tt) a low value and 
raises the current aceortlinjrly. The tot»I 
itsjlf is a plier-like alVair, the jaws of 
which are inatle of a spCvial quick- 
eotilinj*: earliou. An actuatinj; lever oil 
the sitle t»f the hand-fitting: composi¬ 
tion case closes the jaws with sli>;ht 
pressure anti with jri’cater pressure 
closes a switch which connects the enr- 
htin jaws ac ti.-ts the hijrh-current sup¬ 
ply. Any coiitiuclor throuj>:h which the 
current from the carbons passes is 
heateti aliimst instantly. 

Operatitm tif the tool is tpiu'k. clean, 
anti easy, us prtived hy its ust* tiver a 
weekentl in const met injr an amplifier. 
The parts to he stilderetl are seen ret I 
meciianicallv (Ihonph this is ntit actu¬ 
ally necessary, due to the plier action 
of the tool). The carbon jaws are 
platetl a roll ml the work anti the ac¬ 
tuating lever s' u -ezetl just entiujrh to 
holt! every thing: in ])hice, A little more 
.squeeze cii k; the switch, anti the work 
staits healing:. 

The sohler should he applied quickly 
and the switch clicked tm and off to 
prevent overheatinjr. Three tir four 
prac/ice tries perfect the technique, and 


WHERE TO BUY IT * .. 


WHOLESALE RADIO 


of Baltimore 

Completely Wired! PHILMORE 

16” Television Chassis 

with 

VOLTAGE 
D0U3LER 
PACK 
4 MC 

BAND W’DTH 
AUTOMATIC 
GAIN 
CONTROL 



: $199.50 


Comiilete with IG" Brack3t (Less iiictore lube) 

‘I’liis t*«iiiM*lt*0*ly !is'<tiiiiUi*'l «*lias.»iis has all thi* 
iiiilitfaiuli.m f aiiiiis <>f Uie famott.^ G:!'! and 
s;:i) T.S. t'onu*lel« ly fsiiMnry wiifil. 

a ati ! '■ .i*il jitsi pluif it it>. Oi'tler 

Mudrl fP-::i)-li. 


Accessories For PhSImore 16*' TV 

iG.Ari fG** I’ic'111-* riii*t-. ,.. 

ria.^ti** Kiim r**r hi" '/l- tal Tube. . fi'i' 

l‘hi>tjc S i-< v*- f*(r nr* M«‘l ;l Tula-. . i S?4.1.'> 


16" TELEVISION CABINET 

*;:ai T S I*. -I 'H S54.50 

M.*li..'.ni\ liiii-l. .. Witt' 

aiiit*'*im' ■.l.i" 


low Cost. Quality Instruments 

New Jackson Tube Tester 



(til ](lll 4 -, llll* till.. . . . 

u-'hu; ili'.l ii'i'il I'V 

.Imk'im rii'V l•l*^'< lirlif t*'')' 
iifhli'i .iftiiiil II'*- *tJiitlin«n»i.. 

ii\. t 7IMI IM**-' m*'lii*l- 
ni_ T\ n'liitiri- .111*1 'V***'l* 
tn)<*-- It'iili ill ■••Il «'liiiil 

.'Nli<*r>. :Ml>i ll<*l'»- l«' 1 S f'llll 

In i.l1 1 HI t**i-li imtiim n*l.iiv 

Miih li I I.. :m*i '"li.iit** 

... iit'l*'i .l;ii-ksi)n 

I li.ilh iiu* t .Mini, I liKI. 


n-i il1'i'.:r.it*li 1 ItO I 
1'\l Srtf* I* Oi'ii i.tlttt 


$195 

5220 


T.V. ANTENNA MATCHING 
_ TRANSFORMER 
72—300 OHM 
Model 

T.72 


\ 


:2-4o 


Mu1**ht*>i 72 **hrti t'**a.xial t-jUiU* sii**h a'* 

t«i :5on *111111 r* *'t’iv*Ts, V**ltair<’ >ttn up 2 :1. ” 

a flat ..vi-r 1 he 'I V rh ium'Is from aL- 

2111 mv<. \ W-.'.i) s.»Mfrl*'>s «al*l.‘ omni**t»*r is 
fiifni-hf'l. Si'/*' 2 iii*‘hes l**tiir. 1 in*i> iliainotrr. 
Sh ip pr*»vi*U‘*l f**r uriMiinlintf an*l m*'iii»1in« 
i'*>iitaini r *'m rtn-tiver ihassis. Ni*Kli)ril>l*' nus- 
niutrli when n>*‘*l wiUi ri2 *>lmi «'i»a.Mal t-iinK* 
aail adapU'r. 


NEW LOW PRICES ON 
TV PICTURE TUBES 

Type PUee Type -Pflee 

.-.TP4 CR Tube WJJJi'Ik" 

7JP4 . . 16.88 t2LP4 

rAP4 Iti 5tl I5AP4 .. 

I0BP4 . 27.'6 i* ap4 

ICFP4 28.56 20UP4 


$41.25 
4l.9’i 
39 d.) 
Gfi.75 

22? 75 


WRITE DEPT. QR-84 TODAY FO*t OUR 
FR2E MONTHLY “FYI“ BULLETIN 
Phone Mulberry 2134 


W HOLESALE 

RADIO i>ARTS CO., loi. 

S11 W. Bahllmerv 

BALTIMORE 1, 


radio-electronics fo. 










































MisccllanY 


almost any connection can be made in 
about 2 seconds. 

While the short heating time is an 
important advantage, two others are 
at least equally so. Firsts the work can 
be heated to exactly the rijrht tempera¬ 
ture to make the solder flow like water, 
jriviiijr a joint that is electrically as 



Tool mokes perfect solder connection quickly. 


solid as possible and usinp an absolute 
minimum of solder. Second, because the 
joint is heated so quickly, no heat to 
speak of reaches other places to melt 
capacitor waxes or potting compounds. 

RADAR GAME WARDEN 

R uiar spots fishermen operating: il- 
Icjfally off the coast of California, Gen¬ 
eral Electric announced last month. The 
California Fish and Game Commission’s 
newe t patrol boat, the Alhacorv, has 
been equipped with radar. The size of 
the pip helps identify the type of boat, 
and the speed at which it moves indi¬ 
cates whether the fishermen are usin^ 
il ejral drajjnets. 



ATOMS PlFnETS & STARS 


Astronomical WaU Chart 

(Not A Star 

2iiil Edition Revised & 
Kiirllu»r De\elopi*d 
(Size i Feet x 2 Feet) 

\othhtu Else lAke It 


ASTRONOMY MSI AIJZED U\ 
GRAPHIC lEI.lSTRATIONS 

Illustrated by scaled drawings which show, at a 
glance, intormatio > that would otherwise take 
hours of reading and study to understand. 

Dr. Allif*i*l Einstein Wrote us folloKs: 

"I was extremely pleased to receive your beauti¬ 
ful drawing which gives a vivid represriitation of 
our solar system. I have hung It on the wall of 
my room to look often at It. Sincerely yours.“— 
KINSTF.IN. _ 

*'The drawing is excellent and Informative. Vnu 
certainly have givrn an enormous amount of in¬ 
formation In a limited space."—I)R. FURKST R.W 
MCill.TttN. _ 

"1 have never h-fore sern the various feature.^ of 
the solar svsieni and the earth shown so skill- 
rully.-'—IIK. M. >1 I.FU'.IITON. 

"The author has produced for displa.v In school 
or study, a useful <»ulck reference she’t for th** 
student of elementary astronomv."—JorRN.tl. OF 
THF BRITISH INTFRPl.WKTARY SOt IKTV. 
London. 

Note reduced seitionsil view through the earth, 
which is only one cf many drawings included on 
this one chart. 

rrinted on TO-lb. Sonata Vellum Pure rag 

Ledger paper, 

\oM Each. 

James Oliver Hogg. Jr. 

1840 Burnham Bldg., Chicago I, Illinois 
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NOT SINCE "BEFORE THE W4R' 


ART RADIO TUBES 


SUCH TUBE VALUES AS THESE! 

Brought to you by ART RADIO CO.—on old and trusted nome. All tubes listed here are ovoU- 
oble /mmed.afeW from our huge stock. No waiting. Your order comes In—merchondise goes out— 
without delay. Stock up .low at these ierrific prices. All tubes individuolly boxed, ond Docked by 
standard tO-doy RMA guorontee. 


IL4 

IRS 

|S5 

IT4 

IU4 

IU5 

3A4 

3Q4 

3S4 

3V4 

6AG5 


6AQ5 

6AT6 

6AU6 

6BA6 

68A7 

68E6 

6BF6 

68H6 

6BJ6 

6C4 

6T8 


6X4 

I2AT6 

I2AT7 

I2AU6 

I2AU7 

I2AX7 

I2BA6 

I2BA7 

I28E6 

I28F6 

(9T8 


3565 

6AK5 

6SD7GT 

6W4GT 

I2SN7GT 

35C5 

6AL5 

6SJ7GT 

6X5GT 

I2SQ7GT 

50B5 

6C5GT 

6SK7GT 

I2A6 RCA 

I2S8GT 

II7Z3 

6C6 

6SL7GT 

I2A8GT 

25L6GT 

9001 

6J6 

6SN7GT 

I2J5GT RCA 

25Z6GT 

9002 

6P5GT 

6SQ7GT 

I2SA7GT 

32L7GT 

9003 

6S8GT 

6SU7GT 

I2SJ7GT 

35W4 

954 

6SA7GT 

6V6GT 

I2SK7GT 

53 


955 

956 


ANY ABOVE 
TUBE . 


33c 


each 


SOT95 PERIOD 

Mmt Assorted 

Please do rtot order types not shown on this list. 


CATHODE RAY TUBES 

First Quolity—Fully Guaranteed 

Your Cost 
Type She Eoch 

I2LP4 I2'/2" $34.95 

AJI-GJass 15" or 16" 54.95 


Your Cost 
Type Siie Each 
7JP4 7" $18.95 
I0BP4 10" 22.95 




ALL-CHANNEL 
TV ANTENNA 

High ond low folded 
dipoles, with reflectors, 
complete with most, 
s p e c I o 11 y 
priced 


S 5 .JS 


ANY ABOVE 
TYPE . 


37c 


each 


S*>O50 PERIOD 
Asserted 

Pleose do not order types not shown on this list. 


TRANSMITTING & 
SPECIAL PURPOSE TUBES 
AT SENSATIONAL SAVINGS 


2API CR 

3.95 

ISR 

.69 

2030 

.99 

2C44 

1.49 

7I7A 

.69 

2051 

.39 

3B7 1291 

.39 

801 

.69 

8012 

3.95 

3C30 

.39 

807 

1.09 

9001 

.49 

3D6 1299 

.39 

954 

.39 

9002 

.49 

5CPI 

1.95 

955 

.39 

9003 

.49 

5CP7 

1.95 

956 

.39 

KU627 

4.95 

5FP7 

1.95 

1625 

.39 

HK34 

.49 

5NPI 

3.95 

1626 

.29 

VRI05 

.99 



1629 

.39 

VRI50 

.59 


HYTRON No. 5516. S4.95 

R I* aU,» carry a rniitplrt,- linr nf „tlti-r fantiMt — 
Ipratnl Inin-*' anil ^taiiilanl railin-i-li-rtrnnii' 
roinpwnmt... Si-nd for otir ratalot* ioila>. 


TREMENDOUS SPEAKER BUYS! 


3", 4" or 5" PM, less output, Alnico i?5, OQ.a 
each 'OC 

In cartons of 30, eoch Sir 


6"x9*' Ovol PM, Alnico ^5, 3.16 01 . CO AQ 
magnet, eoch 

In cartons of 24. eoch $2.29 


3" DYNAMIC. 3000-ohm field, 
each . 


49c 


7'4'' PM Replocement Auto Speoker. Cn |Q 
less output, eoch I 7 


Minimum ordrr is SlO.OO. Orders below SIO.OO cannot be iccepted at these amazine prices. 


Specify SPECIAL OFFER 
when ordering Irnm this 
ad. 


ART RADIO CO. 

115 Liberty St.. New York 6. N. Y. 
Phone: COrtlondt 7-2918 


10*0 depo'itl with all COD 
orders. All Prices F.O.B.. 
N.y.C. 








A A s V 




rfiv'""*"’ '' ,.o 
‘"O “"'’Tobsol.'-"", 

lOVS 



S«S«S icJix HOW —Ipt 
iliTTpIc-j diro-cf Jan-guage-. 

PfcYi 9rfi edhinn nnyi ttiE prasL 
I QQ dT vnlwblt infovniDHiin. 


Liroilabl^ irura ifM hinding rudin -piirft and 
tqutpnitnl dKhrikuNn-s or diriclijf Ironi foclDry 
o1 anif pH iupf. 

PHECISIDH APPAIIILTIJI^ CaMPAKTj lac. + 43-9*7 Hoe'adC Harding Blvd., Elmhwrll 4 , N. T. 


SEPTEMBER 19 49 



























ilssocisition Kews 
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MANUFACTURER'S COST 


WILL HANDLE UP TO 50 
WATTS WITH NO DIS- 25®c 
TORTION 

MANUEL KLEIN 


BRAND NEW—GENUINE 

WESTERN ELECTRIC 

DRIVER UNIT with REFLEX PROJECTOR 
_ ^ mm WAY BELOW 

H A Blast»Proof. Blare-Proof Reflex Spco^i* 

H c n Q er with a Projector especially designed 

H P'O'D' for use with the famous WESTERN 

■ _ ■ N.Y.C. electric driver unit. 

■ ■ S 4 Heavy Gauge metal construction 

■ < throughout, including the mam trumpet 

H section, gives you peak performonce 

$75.00 without blaring or blasting. 

Excellent tor Industriol purposes—Ca« Systems—Concessions— 
Ball Parks—'Sclioofs^-ond P, 4. Work. 

DEPOSIT WITH ORDER. BALANCE C.O.D. 


|95 


76 CORTLANDT ST. 

new YORK 7. NEW YORK 
DCAL..r... T.QC'in or REctor 2-6668 




-Q» 


M-SCOPE GEIGER COUNTER 


• Rote Meter 

• Weight 5 Pounds 

• 6eta>Gama Shield 

• Ultra Sensitive 


• flosh Indicator 

• Headphones 

• Lo w Batt. Cost 

• Accurate 


PRICES $97.50 Up 
TIME PAYMENT PLAN 
16 Page FREE LITERATURE 
Upon Request 


FISHER RESEARCH LABORATORY, INC. 


1961-63-65 University Ave. 


PALO ALTO. CALIF. 


GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRIC 


4 ED 






ash 


f 




COMES COMPlfTf V/ITH 

edgerton 

PLASH TUBES 
REFLECTORS 
EASY TO 
CONVERT INTO 
A 2-WAY PHOTO 
flash UNIT 
OPERATES ON llOV. AC & 12V. BATTERY 
Brand new at a fraction of origin.il cost. Contains 
finest component pans available. All necessary 
parts and compktt instructions inc lu d ed . Afte r 
conversion, works on IIOV AC or 
12V haiiefv hv a flick of a switch. 

dehvf'ry on all mail order* __ 

CINEX, INC.. 165 W. 46th St., N. Y. 19, N. Y., Dept. RC3 


METALIZE 
BABY SHOES for 

BIG STEADY PROFITS 

No wnitintr. Cash can start coming 
in very first dav. Money making 
WARNER SUCClSS PLAN ghpws 
every step. I.a*:irri «iuii-kly, OfUiily witii- 
out previous training or experience. 
Plan backed hy old establisnod com¬ 
pany. Yout Homeiiii your hcadquarterH. 
This is too gooil to pass up since facts 
cost nothing — now or ever. Don t 
v\ait. Semi name and address on post¬ 
card tiKiay to Kay Brandell. Mgr 

WARNER ELECTRIC CO.. 

IS 12 Jarvis Avenue. Dept. 229. 


FREE 

OFFER 
Of COMPLETE 
Money Making 
Success Plan 
We show you 
how to start- 
how to get or¬ 
ders rolling in 
. . . how to do 
the work: how 
to pyramid 
your profits. 
Send No Money 
Just y<«ir name 
and addreiis on 

I’ostcaitl. 


Chicago 26. Illinois 






'Mobile Radio 
MICROVOLT GENERATOR 

^AeevwKy to .005*^ 


MODEL 792X 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 DUPONT AVE- • CLEVELAND 8. OHIO 


Television Class 

A one-niplit-a-week television class 
will be opened for members of the Ra¬ 
dio Technicians Guild in Boston this 
SepttMiibcr. Students will work in a 
lalioratory supplied with te.st equip¬ 
ment of all the lietter manufacturers 
as well as a variety of TV sets. 


Annual Outinq 

The Radio Technicians Guild chapter 
of Lawrence. Massachusetts, lie Id I heir 
annual out ini; at Anjjle Pond, New 
Hampshire, .June 5. 

Fifty families were in attendance at 
the lake. IVlusic was supplied hy the 
sound truck of dim Mullipran’s Radio 
Laboratory. 

Service Business Soved 

H. H. Hirsch, Dallas radio dealer 
and service technician, lost all his test 
equipment and most of his stock in a 



Photo Courtesi/ Dail» Thnrs lleraUt 


flash flood dune 13. Fellow members of 
the Dallas Radio Sales and Service 
Association immediately acted to save 
him from ruin. They contributed more 
than $800 worth of radio parts and 
agreed to lend him enough equipment 
to get started again. In the photo above, 
the .Association’s vice-pi e.-ident F. 
Ptlughaupt and secretary, T. P. Robin¬ 
son are presenting to Mi‘. Hirsch some 
of the new equi])ment collected by the 
membership. 

New Camden Association 

The Allied Television Association was 
formed late in June, and elected Ken 
Holmes presiilent. About l^iO techni¬ 
cians were at the organization meeting. 

Westchester Group Forms 

ILuiio service technicians located in 
Westchester County. N. Y.. formed a 
new association at a meeting on -lune 
17. Otlicers elected were Harry W ie- 
gand, president, Thomas M- Olsen, vice- 
president, Xiles Michaelsen, treasurer, 
and Louis R. Erler. secretary. The sec¬ 
ond meeting of the group v>a heid on 
duly 12 in Mt. Vernon, X. ^ at which 
time the nnme htdi prudent Hadio and 
Television Technirioits of \\ estchcstc't 
Conntu was chosen. 

R A D 1 O - £ L E C T R O N I C S for 
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-People- 

John Rrinarix ha< been appointed by 
Eitel-McCullough, Inc,, of San 
Bruno, Calif., to assist in directing: the 
application of Einiac tubes for amateur 
use, 

Keinartz, long: known for his tech¬ 
nical contributions to radio, was for¬ 
merly with KC.-\ where he acted as 
technical expert for RCA’s ham pro¬ 
gram, In 1908 he 
put up his first 
transmitter on hi.s 
father's farm in 
New Engrland, us¬ 
ing: a half-inch 
spark coil and a 
60-foot antenna be¬ 
tween two trees. 

Since then, his CQ. 
first from QP and 
IXAM and now from \V3RB, was a 
familiar call over a quarter of a cen¬ 
tury of hamming. Among his accom- 
pli,shments are the design of the Rei- 
nartz tuner, his published work on Re¬ 
flection Theory of Short U’«rc8. and his 
communications work with the Byrd 
Arctic Expedition in 1925 where he kept 
the expedition in daily communication 
with civilization. He also has to his 
credit over 20 patents covering cir¬ 
cuitry. 

O. Wanvig, president of Globe- 
Union, Inc., Milwaukee, Wi.sconsin, 
has been elected 
chairman of the 
board, and Wycih 
Allen, executive 
vice-president for 
the past year and 
Globe management 
consultant for the 
past 20 years was 
elected president to 
succeed him. 

Robert N. Ragg> has been appointed 
sales manager of consumer products 
service for the RCA Service Co., Inc., 
it was announced by J. A. Milling, 
vice-president in charge of the con¬ 
sumer products service division at Cam¬ 
den. N. J. 

Mr, Baggs, who is widely known 
among radio dealers and servicemen 
through his 18 years of activity in 
the trade, will supervise sales, sales 
promotion, and customer and trade re¬ 
lations on radio, phonograph, and tele¬ 
vision service. He will direct sales of 
RCA consumer products service. 

W. H. Lamb, formerly general manu¬ 
facturing manager for television tubes, 
has been appointed general manager of 
a new division of Sylvan iA Electric 
Products, Inc., 
which is to special¬ 
ize in the design, 
engineering, and 
production of view¬ 
ing tubes for tele¬ 
vision receivers. 

This was an- 
nounced last month 
by H. Ward Zim¬ 
mer, who is vice 
president in charge 
of operations. 
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The New Model KT-40 

VACUUM TUBE VOLTMETER 


FEATURES: * Uses 4</2”—2% eeeurate D’Arsonvat type Meter with high 
torque movement and Alnleo V «tug. * Meter guaranteed against burn*out 
cn ALL electronic ranges. Meter will not be damaged even when improperly 
switched to higher range. Stabilized degenerative circuit results in linear 
O.C. scate. Isolating test-prod tor all D.C. Voltage ranges. Megohm 
input resistance on all D.C. ranges. Ohmmeter accurately measures from 
I/loth ohm to I billion ohms. 



SPECIFICATIONS: D.C. VOLTS; (At II megohms input resistance) 
0 to 3 30 150 750 1.500 Volts. A.C. VOLTS: (At 1.000 ohms Per Voltl 
0to 3 30 150 750 1.500 Volts. RESISTANCE: 

0 to 1.000 10.000. ICO.OOO ohms. 0 to 10 meg* 
ohms/1,000 megohms. D.B. Based on ODb 
equals .006 waits (6 milliwatts) into a 500 ohm 
line. 

-24 db to + 4 db ^ 10 db to + 38 db 

4 db to 24 db - 30 db to 58 db 

Model KT 40 Kit comes complete with all Parts 
including test leads. V.T.V.M. Prod, circ'uit. 
operating instructions etc.. Net only 


The New Model 247 

TUBE TESTER 

Check octals. loctals. bantam Jr. peanuts, television miniatures, 
magic eye. hearing aids, thyratrons. the new type H.F. 
miniatures, etc. 

FEATURES: Newly designed element selector switch re* 

duces the possibility of obsolescence to an absolute minimum. 

When checking Diode. Triode and Pentode sections ol multi¬ 
purpose tubes, sections can be tested individually. A special 
isolating circuit allows each section to be tested as it it were 
in a separate envelope. The Model 247 provides a super* 
seisitive method of checking lor shorts and leakages up to 5 
Megohms between any and all of the terminals. Une ol the 
most important improvements, we believe, is the tact that the 
4*position fast action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, 
if the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 

Model 247 Kit comes with all parts, new sPeed-read chart, 
handsome hand-rubbed oak cabinet sloped for bench use. A 
slip-on hinged cover is included for outside use. 


NOTHING ELSE TO BUY 




The Model Ca-I2 


SIGNAL TRACER 

FOR FM-AM TELEVISION 

Increasing production of F-M. and Television Receivers 
meant MORE COMPLEX Receivers. Now more than over 
this timc*saving method of quickly and easily LOCALIZ* 
ING the exact cause of trouble becomes the *‘muit” 
Method. 

The only Signal Tracer in ihe Low 
Price Range Including BOTH ME- 
TER AND SPEAKER!! 


FEATURES: Comparative intensity of the signal is read directly on the meter— 

quality of the signal Is heard in the speaker. SimPle to operate—only one eon* 
necting eablo—no tuning controls. Highly sensitive—^utes an improved vacuum* 
tube voltmeter circuit. * Tube and resistor capacity network are built Into the 
detector probe. ‘ Built-in high gain amplifier—Atnieo V speaker. ' Completely 
Portable—weighs 8 pounds—measures S’/z" x GVg" x 9". MODEL CA*I2 Kit in* 
eludes ALL PARTS, circuit diagram and detailed operating data for the 


completed Instrument. 


NOTHING ELSE TO BUY 


The Now Generol 


V. H. F. PROBE 



Uses a Silicon V.H.F. Diode which together with a resistance capacity network 
prnvides a frequency range up to: 

1000 MEGACYCLES 

This probe is designed to operate in coniunetlon with any standard V.O.M. (with a 
sensitivitv of 5.000 ohms per voll or better) any Eteetronic V.O.M. cr V.T.V.M. 

Probe Kit includes a/t Parts, instructions, etc. 

NOTHING ELSE TO BUY: ONLY 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO., INC. 

98 Park Place Dept. RC-9 New York 7, N. Y. 



SEPTEMBER, 1949 
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TecliiiotcK 


SEPTEMBER SPECIALS: 



MP-22 MAST BASE Mouiitlnn will! 
.S»riii»: art ion ami inomilinK braoKft 
insiilalfii at tup i« Wfive MS-.’ia Ma.sl 
St'iiiiiii lisItMl Inlow. Mart Uase Ml’ **2 

Hiilj- ... 

MAST SECTIONS-- Fur aliovp Ml* 2:: 
UiiM’. lulMilar sit-el. copiiiT malctl. 
paiiin-il in A font scrtloiis. Ilottom »e< * 
iMiti MS .'>H I'an I'p iisnl lo make any 
Ivnjtlii. .MS-r.2-:il-r.n-l!i for taper. 
Scii-n-iii l\pe. Any seelion—I’rlee 

50c Ea. 

TELESCOPING STEEL ANTENNA 

Tiitpi- seclioijs PT" IniiR. TelescopeiJ •In". 
Sizv; to > 4 ". I’rite.$1.50 


COMMAND TRANS. AND RECEIVER TRANS¬ 
FORMERS—110 V.A.C. 60 CYCLE INPUT 

nilp... (iiMi u ‘mn at 2.'>0 MA. 12 V.A.C. at 

.. ; 1:: V.A.f. al A anip<. At 5 V.A.F. at A 

- Ki ll l*'Jl . ..... $6.90 

iitinit: 2.'ai '» J.'m VAT. at 00 M.\. 21 T.A.C. ' 
iirnli'. : '■ \ A <•. >it H amps. 


rHini 109 


$3.00 


MOTORS 

6 flr 12 Vf.ll AC-DC Heavy Imty reversible Molor wllh 

l«r \ T/li:” .'Imfl. I'rlre: New . . .. .$2.95 

6 Volt AC-DC Molor—Meal lor auto fan.<. itnnlels. eir. 

' 4 ’' \ i Mil TV^te.l . .. SI.50 

Model Motor—12 Volt At'-In' iloiitile emi .<1iaft M-iior 

.<i/t-; 2' 2 ' L. X 2>2'' W. X Vi” ll. J’rlee. SI.50 


FT-237 MOUNTING—For JIC-604 and 6u;<'9, and for 
IM’. and Trleea: t’.sed $7.00: New 59.05 

GN .45 GENERATOR unlv. Tsed 5.0C 

LEG and SEAT ASSY. K/lland Hen. .. 2,75 

CRANKS F Hand Ceneraiora. ea. . .75 

SELSYN TRANSMITTER & INDICATOR SYSTEM 

Ideal as radio beam posh inn Itnii- 
enliir fur Ham. 'rrlevi.siiiii. orfoni 
niereial tiM*. I'ninplete uilh 5 im-h 
I K2 Inilieatnr. Aiilii<yn TraiH.. 12 
Vnit on i-yele Triiniifiirmer. ami wlr- 
1 ..." (iixtriH-iiiipo- Frlee C7 QC 

NKW $9.95-Vsed .« 

I'L-1 l« I'I.rti I I M2 . .$1.00 

DYNAMOTOR Isc .Miur eleetne 
sitavir in .ujiir ear! Dynaimitor will 
niPl»ly 110 Volt till* MA trmn li 
Vin’ iiml will operate most types of 
AF IH' shiiveis. Normal nperallmi 
i2 VhC input; 220 Volt IO 0 .MA oul|iut .$I.9 j 



DYNAMOTORS: 


NO Volt 60 cycle. Hall HrarinK .Motor, npptnx. :um) | 
Hl’.M. I 2.*. 11.1'. .'Mhafi: n/H’*'' x .Motor mw-: 6'2 

I. X I" II. t otiverii'ii l>pe. I’riee. $2.93 1 

Hand Tool Molor 12 \iiM Af !»' 5«:nn lll'.M. I.. ( 
\ l'*' Dia. with spllned phafi U" H. x ’ 2 "’ 1.. , 
I’ti. > ■ . . 

BLOWER IM Vtili im cyili*. 4” Intake. 2" outlet. M* ' 
lunv ]IHI lu. It di' .M) lor •i/i'l A” \ :i'*—IT-M' HI ,M_ 
I’liee. New. $6.95. I’liie .Molor only .. •• $3-93 

MISCELLANEOUS: 

foiivial • able—I2.'i t»II.M l ofton eo\eied —."0 Ft.. Sl.OO 
• .uvijI I aide 72 IMl.M Uiihtier eoveted- M Ft. .. .50 
I'.ihle- I fond. Hub. eo\ered. •Iiiebled .'•<» Ft. 2.00 
Wire 2 t'omi Huh eoM-red “ll stlaiuled- 2'» I'l. 1.00 
FL-B FILTER 12000 CPS 1.75 

TF 1 ; ■,? 2.’. f-r r.i- 2j:« I'riee. New 4.50 

mlde for lb* 22:1 w I’t/ 'it i.iih end . 1.75 

l idde for Hf W I'l.-dl e;Hb en.l . 1-7,1 

« for -n s FIJ Td':. f.'.Fin. or tf.Fl.T 2.n5 

l.l* 21A L<h>p- Fibe. I'^e.l . . 3-95 

tor 1.1- 21 I. . l-l. 112 or IT.-lbS 

i ll foni fur l.l* 21 I>m>p . 1.50 

Addreii DepF RE • Pf/ces—f.O.fl.. Lima. Ohio • 


INPl'T: 

V. IH' 

V. IMT 
V. IM* 

1 V. Ilf 
'/21 V. Hf! 
1 2'J V. HO 
: 21 V. UL* 
t V. DC 

I V. |»C 
.V2l V. DC 


tHTl’FT; 

<iriti V. nn .MA 
1*20 V. I ml MA 
4 H» V. 1*1111 .MA 
FSfIt 


STH' K No.: 
I> Pl.Ml 
H 402 
D 4bl 
DK 91 


F N*. l i.XMlllvII I* .'t -.1 


2M V. DC 


i- 'ili'-or. FK 111 I 

500 V. 50 .MiV D •I5I.'» 

F fiinnn. Ile- 
eelvert 

2:m V liifl MA 
4 III V. 2'm MA— 
and 22tl V. IflO 

MA . 

400 fyelc Inverter M'* 1 I^F 

' Uii-iimllHonedi 


DM .12 
DM -20 


T> 101 


uiri:; 

$3.95 

3.93 

7.93 

7.95 
9.50 

2.95 

2.93 

1.95 

3.95 


9.95 

14.0-1 


2JIGI SELSYN MOTORS-WITH FAF.'ti t an be iwd 

a." |»o!«llion imibatiir for anlenmi.^; 110 'oil ♦»o r>ele. 
with m!.|i iietioti.'*. Nomiallv o|leralt•^ tnnn .M \nlts 400 
i v. le. I'riee per pair $3.00: Frlei—t'lipx only. ea. 50c 

I SELSYN rC-78248—Il'i VoH AF 60 eyrie. Si/r V :D 2 '' 
I X Fan be ii-ed to iiirn small aniennas nr for postlion 

indieator s'stntis. Fllce per Fair .$5 95 

TRANSFORMERS—110 Volt 60 Fyele Primaries: 

•'■fr. 21 \ oil 2 limp. . . . . ..... 

.•<ee. 14-11 or 2M Volt 71 ^ or 15 nnip.. . 

.'-»e. 12 Volt 1 amp.- 

.<.T 21 Volt I amp. . 

1 .< 11 -. 21 Voll .7* ntli|i. 

.<,• 1 -. ::ii V A F. 2 7i amp. - - 

:,M) VI’T 611 M\ 6 :t V. 5 amp.. V. A amp. . 

I Tmi \ i T 90 MA 1 : :t V 1 nniiv. r. V 3 amp ... 

VTi -‘_Min .MA 6:4 V. « aoin . '> V A amp .. 


$2.25 

4.95 
1.50 

1.95 
1.50 

2.95 
2 45 
2 

4 75 


2S% Oepos/f on C.O.O.'s • Minimum Order J2 00 


FAIR RADIO SALES 


r 








Look at the Features! 

New heavy duty selenium rectifiers, 
Eight power tap adjustments. 

I to 20 amperes al 6 volts continuous 
duty 

Less than 37« A.C. ripple or hum. 
D^'mped vo’t and ammeters (no wig¬ 
gling) Vo'tmeter 3% accuracy. 

Heavy duty tap switch. 

The RIGHT price. 


\# .r /in • /iiix Di»fr 1,1 111 n iiotrrr fi/.r Ihr 

\i..hl *'«•*. K.idieallv iirw 10 ili-.iKii Itoijblv fiei- in opi-ra- 

t->ii iim-il i flii letn dlieet illtieiil 'oont- of powvi known. 

KI.'FTItit FUiHH FTS Modil ‘li ' the only IM' Fower 
I'liil ii.'itJK iiimliiriinn eonlinir ^llllW'• in<tani rradirnis. ll.is 
l•M]l|<>ivl’ new In-.ny duty Mdritinm ll■l■lll1els •Irp power 
^wil^•lt I lall^fol nii't I hiiki- and eoniien-er. 


The 2 9 iitnpne 6 lolr rontiMiK 
fiioii ll power I ' opei.iie ao\ 

,iiinL’ o* ‘t .lino.. 

tmwer -oiiiiei, pi-rtiiit^ operatii 
liiiitiiM . tletiidd'. 


u- taiinR t'Toride^ more than 
lei e Vi r I'e.ik In-t^n' iiimniH 
I :t 101 *.ii • ' -irh; 1 I't 
III of two I peril et'! will) push 


Fie il for li'tine ai)tn laiFo-. f.itdlv liliraior*. onsb biiFon 
v.ileouiil-, mer and ind-' MihaRr oiM-ta*iin: i imdit ions on any 
>i/r tadi'i. and iiimv otln-r applie.iiiniii. 

WRITE TODAY FOR COMPLETE DETAILS 


ELECTRO PRODUCTS LABORATORIES. INC. 

Pioneer Manufacfureri of Boffery Bliminafors 

549 W. Randolph S». Chieogo 4. III. 


CROSLEY TV MODEL 9-408 

If the complaint is no raster or image 
on the C-R tube, use a high-range 
meter with high-voltage test leads to 
check the high-voltage supply. If the 
j voltage is approximately 1,500. replace 
' the 50()-)iitf, 10-kv filter capacitor, 

I James Moudry. 

Cicero, III. 

1 MANTOLA 7156 AND 7160-17 

When these and similar models work 
perfectly on phono and have a loud 
' hum on radio, look for a broken grounfl 
lead on the socket of the 121>A(9 i.f, am¬ 
plifier. This ground was originally u'l- 
der one of the rivets holding the 12BAG 
socket to the chassi.<, 

Floyd A, Roberts. 

I Kea nf c//, ,V cb raska 


A TIP ON SOLDERING IRONS 

Soldering-iron tips will last almo.st 
indefinitely without corroding or pitting 
if coated vvith a layer of silver .'iolder. 
Your local plumber will do the job for 
a nominal fee. but you can do it your¬ 
self by heating the tip in the flame of 
a gas burner or blowtorch and then 
applying silver .'^older. The coating w’ll 
not melt or corrode in ordinary use be¬ 
cause its melting point is much higher 
than that of standard solders used for 
ordinary electrical .-soldering and metal 
work. 

Alfred H.anzl, 
WoUingfou, N. -7. 

PHILCO 46-1203 

, If touching any part of the record 
changer causes a loud hum when the 
phono .switch is on, remove the .05-Hf. 
200-volt capacitor connected between 
t the low side of the pickup and the 
frame of the changer, (This capacitor 
I is on a tie strip neai* the changer.) 

Then connect a O.l-uf, GOO-volt capaci- 
' tor between the frame of the changer 
and the chassis of the set. This capaci¬ 
tor may be mountcfl on the tie strip 
mentioned previously, 

D. A. Wkilf.r, 

Metairie, La. 


I PHILCO TV RECEIVERS 

I When the complaint is a weak or un¬ 
stable picture on one or more chamieLs, 
check the small spring.^ which make 
* contact with the coils in the turret 
tuner. These springs break easily when 
adju.sted for heavy tension on the con¬ 
tacts. 

Louis S. Kovacs, 

Detroit, Mieh. 



t churches, etc. A wonderful bargain 
i at the price. 

S COMPLETE KIT—ALL PARTS. 

1 TUBES & 2 SPEAKERS 


$9.95 


mversaf 


( 365 Canol St,, New York 13 WA 5«9647 
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CRITICS DISAGREE 

Dr (tv Editor: 

I would renew ir.y sul^scription but I 
b<*lieve your ina^raxine is about 5 years 
liebind times. A deluxe and fancy cover 
does not chan^’e its contents, nor for 
tliat matter doe.': it.< name. All I see is 
ci'ystal sets and 1. 2. 2, 4 and .'> tube 
jdibioper dooper ultia phoney r<‘jren- 
erative s(‘ts. 

So what? Vv liat service man is int<‘r- 
O'ted in that? Ilnw about the lat<‘st 
tliinjis? 1 jjet nioi( out of other ma^’a- 
7. iU‘s than I ever hope to jret out of 
\ours. How about the latest television 
>e: schematics w tJi the coin))onent' 
li'ted and a detai ed accoinit of any¬ 
thing- new and intricate? Mow about 
sclumiatics ol hi-t i c.'juency scopes that 
will take tilevi^iou? About wobbulators 
tor r\ and KM? W'ill we ever see lliem 
in IIauio-Ki.kctko:.i<‘s? 

-Max (lOni).srKKx 

(iddrt'ss 


f)ror Editor: 

1 have i<‘ad tlr* n any compliments 
that your reader- h’ve sent to you 
concerninjr your i.. .;:a7.ine, and 1 would 
like to join them. 

Hut sir! You are makinjr a y’rave 
mist-ake. You are oinittiiu^ a depart- 
m nt for the be^riniier and the experi¬ 
menter. I am sure (hat we cannot be 
expected to Imild your ten-tubt‘ KM 
sets etc,, a!id I am also sure that your 
more experienceil rea<lers will not oli- 
je.'t lo us haviiiyr a pa^e or two on a 
one- to Iwo-tiibt* >et. as even th<*y had to 
start from the heiriiminj; before they 
kncA much about radio. 

Wai.tkr .Iki fkik.s, .Iu. 

Ito i>4tn. South Afrlt'ft 

(So there i> tile -ituiitiou. It used to 
lie said that peofih- si‘e what they want 
to .see. In a mau-.i/im* it aipiears tiu* 
opjio.site must lx* the case—they ap¬ 
parently see wliat iliey don't want! — 
Editor) 


AVAILABILITY OF SKIATRONS 

l>i o Eftittu : 

I hank you for cour letter iiupiirinjr 
ai'oiit tin* a\ailability of “Skiatron'' 

tubi'S. 

rin-se tulles w<*n- employed to a <-on- 
sid(‘rable extetit i.iriim the war for 
railar purp(» e-, and, as mentioned in 
my 1 ‘ecent aiiiile in your magazine,*' 
undi*r the <-odt' name of “Hark Traci* 
I'ldie-.” They an further desi^niati‘d 
a> AIMO tubes (depenilin^ on the 
sere n diam<*ter ir inches, as d.VfMO or 
o.VlMU) and unoer that desiu-nation 
may be available on the surplus mar¬ 
ket. 

-Vote well, however, that the.se avail¬ 
able AIMO times were .specifically de- 
."Jiiiied for slow, lonpf-deiay radai‘ dis¬ 
play, and are tod suitable for tele¬ 
vision. Tubes for television are still in 
the develoimient .Ma^m and are not at 
jiresent available. 

(IbM -A. H. Ros::.vth.\l, 
Fon finis, \. 

*.M:ircli llUii. I 

September 1949 


DEPEND OiV iJi^C 


FOR TELEVISION SERVICING 


Television servicing requires replacements 
of absolute dependability. Otherwise, you 
risk expensive call-backs. Be positive of 
that dependability in resistors and con¬ 
trols ... always buy "IRC”! Produced 
by the largest resistor manufacturer in 
the world, IRC parts are standard equip¬ 
ment in the finest television sets. 

New, Advanced Type BT Resistors are 
IRC engineered to meet the rigorous 
requirements of television. They surpass 
Army-Navy Specification Jan-R-11. Small, 
fully insulated, a^d cooL operating, 
Advanced BTV uffe'suppliod In' 1 and 

2 watt sizes, t i \ 1 ' ’ ' 

liiVery requirement of television servicing 
has been considered ia tjie design of iHC’s 
new, compact it?*'volume controU.Rev¬ 
olutionary^ Interchangeable Fixed Sliaft 
feature means faster and better i^ervicing 
. . . resilient retaining ring cushions the 
turn; your cnstolners caiijc^ the difference. 

New IRC PRECISTORS are ideal as low 
cost replacements for wire wound preci¬ 
sions and strings of insulated resistors. 
These deposited carbon units combine 
accuracy, stability and economy. Guar¬ 
anteed accuracy 1 %, in 2 sizes and a wide 
range of values. 

For vertical or horizontal centering, IRC 
Type W Wire Wound Controls are fur¬ 
nished with a center tap. Tight, uniform 
windings insure accurate focusing. 

International Resistance Co., 401 N. 
Broad St., Phila, 8, Pa. /n Canada: Inter¬ 
national Resistance Co., Ltd., Toronto, 
Licensee. 


1 


INTERNATIONAL RESISTANCE CO. 

U/immiU C/muit Soj^ ^VW- 



ADVANCED TYPE BT's 

BT means Better Television! 
Tiny y 2 f 1 and 2 watt re¬ 
sistors are JAN approved. 



NEW INTERCHANGEA8U 
FIXED SHAFT CONTROLS 

qifiet operating, compact 
design. 






for accurate horizontal or 
vertical focusing IRC Type 
W Control 


CLOSE TOLERANCE PRECISTORS 

guaranteed accuracy 1%, 



THE HICKOK ELECTRICAL INSTRUMENT CO, 
10531 DUPONT AVE. + CLEVELAND 8. OHIO 


TELEVISION GENERATOR 

Here hi ui« pKim nil eltiir 

IV ceinfaliiMl 
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eMCMomm 


poem VOIOMETEK 


A REMARKABLE • POCKET-TYPE" 
TESTING INSTRUMENT 


3- SQUARE METER (1.000 ohms per volt) for 
eosy, ropid ond occurOte reoding. 

She only deep. 

Weighs only I lb. 5 oi. 

I Mil O’Arsonvol type meter 2% occurote. 
Ruggedly constructed, round cornered, molded 
bokelite cose. 

3 AC CURRENT RANGES: 0.30/lS0/i00 mo. 

4 DC Current Ronges: 0-6/30/120 mo: 0.1.2 
omps. 5 AC Voltoge Ronges: 0-12/120/600/- 
I2OO/3C0O volts. 5 DC Voltoge Ranges: 0-6/- 
60/300/600/3000 volts. 2 Resistonce Ronges: 
0-|0(X) ohms. 0-1 megohms. 

Some lero odjustment for both resistonce 
ronges. 

ONLY $13.90 

•K«'u. ’If.i.lr .M.nU l‘'r \ I'U-ntini-Millisniitnolori 
I x.tiii -.iiiMtl irr ..r wnir l<’ Orpt. B-9 

|t.r IMV >'r >■ Ml IV.-i 

ELECTRONIC MEASUREMENTS CORP. 

423 BROOME ST. New York 13, N. Y. 


LEGIBLE 

HANDY 

LIGHT 

ACCURATE 

STURDY 

VERSATILE 


SIMPLE 

LOW COST 

n 


PHILCO MALIGNED 

Didi KtJifo)': 

Tltis i> to proto.'-t the li'tter from Mf. 
J. E. EppiMstin, printtvl iti your Jtini* 
issue. 

May I point out that, as far i\> I 
know, the I’hiiro Cotporation is the 
only one that furnishes you free ol 
eharjre cireuit (liajrrams of all their 
sets. ineliKiinjr all parts numhcMs; and 
that it will also jrive you free television 
in.^truetion with very little expense on 
your ])art. 

I have found Phileo parts more easily 
obtained than those for many other 
.'*ets. As for the troubles he found-—I 
have found about the same faults, with 
slijrht variations, in sets of more than 
one different make. 

If Mr. Ejiperson can name any other 
company that pives the service tech¬ 
nician more information than does 
Phileo, please let me know, as I would 
like to take advantage of such informa¬ 
tion to help me maintain .service on 
their sets. 

Lloyd 0. Walter. 

Dillon rnh\ Ohio 


r 


j 
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EVERY SERVICEMAN 
CAN 

SUPERIOR 

TEST EQUIPMENT 

TUBE TESTER 


THE MEW 
MODEL TV-10 


Test* all lube* includinr) 4 . 5. 6. 7. Octal, 
m Pi-anu.. S.mtarn. Hrar<n«i-a.d. Tnyratron. 
Miniature*. Sub-Mimature*. Noval*. etc. 

Use* tbr fipw *eU.cleadi*i»i Lbver Action Switi-het 
lor individual element testiOQ. Because all cle¬ 
ment* are numbered accordmn to ptn.number i.. 
the WMA bate numbering »y»tem, the u*er can 
»n*tantty identify which element i* ui^er Te*t. 
Tube* having lapped filament* and lube* with 
filament* terminatmii in more tfian one pin a e 
truly te*ted with the Mod*-! TV.IO a* any of the 
pin* m y be placed in tnc neutral petition when 
nece**ary. 

The Model Tv 10 doe* not u*e any combination 
type *ocket». In*tead individual *ockft* arc u*ed 
for each type of tube. Thu* ■* •* impo»*ibte to 
damage a tube by mtertinq it m the wrong 
•ocket. 

p Free-moving built-in roll chart provide* com¬ 
plete data for all tube*. 

• Newly designed Line Voltage Control com- 
pentate* tor variation ol any line voltage 
between lOS Volt* and 130 VoH«- 

The Model TV-10 operate* on |OS-^R 
130 Volt OO cycie* A.C. Come* 
housed in a beautiful hand-rubbed 
oak cabinet complete with portable 
cover . , . 


^9 


MFD. BY 


we manufacture a cojnplele line of J;;*! 



SUPERIOR INSTRUMENTS CO. 

227 Fulton St., New York 7. N. Y. 

b at your regular jobber 


l—$10,000 REWARD-v 


/•.’fJfH l/Pl IfMf, » 


, Hf ituUUH bu 

-AcliK Ort$ 


P.R.I. 


iri(/r <1 

GEIGER COUNTER 


^\\,iKlit Killy 2 Ills. I’rireil finlii I l!l f >0 font 
I pTeie. The hum jHiriahle UeiKcr rnimiers iiudi 

PRECISION RADIATION INSTRUMENTS, INC. 
n01-L N. Paulino St. Chicoqo 22, III. 

-Dealer Inquiries Invited^^^BM^ 


$3.00 FOR CARTOON IDEAS 

I<Aiuo-Ki.KtTKi»NlfS nrintjs rmlio cartoon.*! 
every numth. Hratli r.** lire invitei! let Cf»n* 
triiiiite hunn»rnus radio i<leus which can 
he n.*ietl in carteion fnrm. It is not neces- 
.*iHry that you draw a sketch, unless you 
wish. 



Assembled (or your contenience 

Facts, standards 
practices, data 

for the whole field 
of radio entiineerin$f 


Radio Engineering 
Library 

R Ahlfi -•iniiali*l? ol' th<< Hill liiihliratIon* 

*r|.iti-.| ihi- hiiuks fui thi* lihrary a* tht)^r 
till- 111. *1 roiiiiih'te. 


it<‘l)«'ll<l.lhlc ruieiHUe kI 
laits IH-eile.l l>.V l■nKillOt'l)! 
whiisi* s}>i>< iul tiflil 9 art- 
i;rtiiiiul« <1 <n i4>liu ruiitln- 
iiieiilrfU. Tlii'j iiniT ririKiit 
hht'flKhieliii. iiiln- tlii-ory. 
tii'i w 111 k*-. iirniii'iit s. 

and olh,r Mihji-rt* . . . kUc 
> h 4 ‘i-ia]i 7 .i'<l liialiuriK nt all 

lii'lil> lit lil.iitii-ai ile>l^i) 

and :iti|ilii .If lun. 


special Low Price 

it BOu'tht Singly, the five 
volume* would cost S3 
Under thi* offer you save 
S2.SO 

it Pay <n i-a*y •nttallment* 


FREE 10 Day Trial 


Library inclades; 

1. Fundomentols of 
Vacuum Tubes— 
Eostmon 

2. Radio Engineering 
—Terman 

3. Communication 
Engineering— 
Everitt 

4. High-Frequency 
Measurements— 
Hund 

5. Rodio Engineering 
Handbook—Henney 

3559 pages: 

255B illustrations! 


McGrow-Hill Book Co., 330 VY. 42nd St.. N.Y.C. 18 


Si-nii iiu ll.i'iii' 

I " .1 til 

liinx t.u ..I.:- 

I1.1I1I. 1 I It iiiin 


inu i.ilirai'. ' Mil., fni- HI daN* 
.i,.t.im.il. In M d..ts 1 ulll *i-nd_#>‘.-.". 
II 'lane, and $.'» nn lui .itl.U nil iK i» 

li. Ilk- i>ii<.tti.iid. 


.\d.ht** 

I ilv 

rniilliarit 

^K^ltion 


Zone Slate.. 


ill- !i 


J-' 
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VIBRATION A**D SOlND (second edilionK by 
Philip M. M-orse. Published by Mc(;rawHill Book 
lo.. Inc.. New York. 6*,4 x 9V4 inches. 468 paiees. 
Price $5.50. 

The secon<l edition of this book on 
the theory of vibi'ations and sound in¬ 
cludes more detail on radiation prob¬ 
lems than (lid the first edition (pub¬ 
lished in and introduces the 

huLj'jct of transient phenomena and 
t e technique of opeiational calculus. 
The book is a thorough mathematical 
expo.sition of its subject on the level 
of basic physics—it is not a practical 
treatise. The author taught the intro- 
(luctory course in this subject at MIT 
.or several years; he is now director 
of Brookhaven National Laboratory at 
Lptoii, N. Y. 


TVFM ANTENNA INSTALLATION, by Ira 
Kamen and Lewi^ Winner. Published by Bryan 
Davis Puhli.shtnK ( n.. |nc. 6x9 inc'ies. 105 pairea. 
plus 17-paKe ad%ertisins: seclion. I*rice $2.00. 

The reader expects authoritative and 
CO uplete covei age of the subject in a 
hook Iiy these two authors. Mr, Kamen 
ha^ liad wide expeiuence with antenna 
installations in New York City; Mr. 
W iniier is an editor of radio service 
migazincs of long standing. It is there- 
toje no surprise that many points ne¬ 
glected in other works are carefully 
dealt with in this one. 

The mechanical aspects of antenna 
ins a Mat ion are especially well covered, 
one chapter l)eing devoted to installa¬ 
tion tools alone. Other chapters handle 
sp?cial coverage problems, high-fic- 


quency installations, fringe-area an¬ 
tennas, and master or apartment-house 
systems. 

Television interference is given a 
chapter, and another one is devoted to 
special installation tricks. FM anten¬ 
nas, business practices, and safety pre¬ 
cautions arc also discussed, and the 
book closes with a very complete index. 

INVENTION AND INNOVATION IN THE 
RADIO INDUSTRY, by W. Rupert Maclaurin 
with I he technical axsixtance of R. Joyce Harman, 
foreword by Karl T. Compton. Published by The 
Macmillan Company, New York. 6 x 8'/. inches. 
301 haftes. Price $6.00. 

The work of inventors and innovators 
(persons or firms who put new ideas— 
not necessarily their own—to work) is 
tiaced in this book from the pre-radio 
scientists such as Faraday to the re- 
.'‘Oarch scientists and firms of the pres¬ 
ent (lay. 

Though written primarily as a study 
of the impact of the work of inventors, 
entrepreneujs, business conditions, law 
and other factors on the growth and 
development of invention and innova¬ 
tion in the industry, the book is one of 
the best short histories of radio wi it- 
ten to this date, and will be read as 
such by many who are interested chiefly 
in the events rather than the under¬ 
lying implications, and who will find 
the facts here marshalled in convenient 
and easily-read form. 

The appendix includes a two-page ex¬ 
planation of r.f. and modulation and a 
detailed statistical breakdown of past 
radio patent litigation. 


REPAIR 



MAKES AUTO RADIO 
TWICE AS EASY! 

Here—prepared by an auto radio ex¬ 
pert of 20 years standing—is every- 
♦hihg you need to know to tnstali. 
service and repair all types of auio 
radla« fasier — easier — more profit¬ 
ably Covering every type of auio 
radio from the mid-I930's. this com¬ 
pact book glve.s you complete instaJla- 
tion. irouble.shooting and repair pro¬ 
cedures ulus tins oil how to set up 
shop and get businesi. 

SERVICmii THE MODERN 

CAR RADiO^y A. L. Hurlbut 

inti Kfiitifm. 7ni po>/rA. ^Ver 

SO(/ ear radio diaj/ntnui. p,ice 

You^n really know how to repair auto radios 
profUably after reading this great book! From 
basic theory through step-by-step servicing meth¬ 
ods. every detail of the work 1$ explained in a way you 
can easily understand. Differences between car and 
ordinary radios, antennas: antenna input circuits: 
power supply; circuit features; automotive electrical 
systems, installations: louds|>eakers: interference- vi- 
Drator maintenance; alignment, push-button tuning 
and other related subjects are covered completely. 

OVER 500 CIRCUIT DIAGRAMS 

iraporlance. SERVICING THE MODERN 
CAR RADIO contains over 500 circuit diagrams giving 
circuit details ol sp clftc car radio types you are most 
likely to be called upon to repair. This feature alone 
can save voii many time.* the cost of the book. Use 
coupon today for examination. 


5-DAV M0N£V-MGH GUARANTEE: 


! Dept. MURRAY Uii.l. BOOKS^lirr^F * 

I ZSi jladlson Ave.. New York 16 , N.Y. I 

' SERVICING THE MODERN ! 

CAR RADIO book for which I enclose $7 5o iSSOO * 
outside U.S.A.) or. □ send CO D for this a mo ' 

plus iwstagc. (No foreign CO.D. s.l If book Ts nSt < 
I satisfactory it Is understood I may return it in * 
I 5 days and you guarantee to refund my $7.50. I 

* I 

* Name. I 

I I 

I Street. [ 

I 1 

I City & Zone. State I 

* I 


HEAT GUN 




StirHinllnril grip 

lu-ai Kill) in u\i«l i.u 
li H'Iuk. ilial drli\i‘r> :i 
I nivci ml 20 < lil'Ii Ft. t). r 

.. I la.u III ikct Mir it 

hill'’ Fahrciilu-it iinllli.u) 
lin\M>i'< luivr ^iii.ill fail 
iiiiim lint thU h<i' a illi-tiine-liilirit-aieii 
-M IM’ iiioini Ml till- iiu;-i'l \ai-iitini «-|i>iiiier 
Unit immOik'vh ,i luini<-aiic iif elllur lint 
or rail! ait IN rli-n tm oinwiiiK out dirt «r 
<lii>i. .Ir.\itijr Ml Uniiio-i uaniiiin: 

up cMrburelois. dmiu: palm, thauing out 
'.nl|ator>. . Warnit u - Kerp llii<8 awav 
ftiitu .\onr wit<\ nj ^lh• v\ill In* lining It to 
>li\ h r hah iwuiti-i- it nil] «(o It in halt 
llie lime of lor onlltiiry liair liryer. to 
'ay uoihlng < f lier it'slnj. it to dry stockings 
or cliitliln '. nr 'h-tr 't -h*' ndrigetaior lii- 
»iantlv. (Inly $12:'". Sai hf act loti guarari' 
irni Ml uioncv ntiiiKli'il If retiirui'd i>reiiald 
witlilii da\- 


"SO" RADAR SET 

*‘ST’ RADAR SET (nttiplcle with 9 tuiics 
im hniiiiK iditiirr liihe Tlih IMaii I’osI 
linn Indiraiiir (>'<-i]l<i'.nin- ItHit » nrlf- 
cotitaittrd hack desittned to run from the 

I III V. power Miimly t.n 1 j<T nr FT lutata. 
h iirovldC' a diaiiH'i-r picture adjust 
aide at will to an SU 40, I or 2 mile 
eircle with the Icuit lli<> center, suinw- 

II « l«.r,iiinti of land roln <• sliipt. Or ahv 

oiKlrurtlon. so that ra\i;:aMon ei.n lie ear- 
iio.i onl in pitch daiki m deiiseu fog 
whh as much safc'v in hrlKlitetil ^tiii 

light. Your cost $39.95. 


RTU55 
OnfK SI 4.95 

II iiihe crystal miUrrdteil superheterodyne 
receiver |i,ai envers tie \>'\\ i,.,rid. tIic 
ultra modern ciiniii iim> the latc^it ixpe^ 
ot tiihes Inrhiditu’ 7 miniature 
Heautillil cliaS'H and ainminirm eahtnel. 
Tuhes and dlaKrani Im hided. 


1" ^ contains two 

1 Alfd. iiil rtllcl CMH.I UmT' ,itid a huh 
Ind'ietance .lO .\mp ehnke In fiillv 8hield*-d 
ca-.r. Siiitahle liea\> current ci nni-cti.r-* 
are pmvhled to mtacli Ui the iniu l and 
output connectors at each end of the fitter 
from your liipiil and nutput wires A filler 
with inniirncrahle ii'e-s on <111 humors, refria- 
orators, boats, automobiles and wherever 
noise is to be siippro'sod or Interference 
abolh-betj. A_$17.0Q value for $ 1.98._ 


COMPRESSED AIR 

INSTANTLY 
ANYWHERE 

l^lrlal>h- .\ii ('oiiipies- 
'iir und j.lor.u;c (auk. 

Uimtii-.lly mult ul he.t 
maicnaU hmux Hfe- 
IINir h|liriiHli-d i>Hll- 

hcalitlK ... 

tod Mrid oil iinpri-K- 
naied main hearing on 
li.ifl. I'MU'iial design 
iiiiiwer eliiiihiMirs valve 
ir.nililc. the tiiii'l coiH- 
iiioii tanli In ah coni' 

Ill's. PATENTED 

111 incifii'.e-, otlieioMcy treinondiiUKly 

"‘•'Ol ... <.<■ that air outiiut is 

griMlei ihtoi tliiu fnun targor enm- 
IF" |K>wi'ro<l hv hen^lor molorii. Will 
oolUer niiMriixiriiaU'ly u.-jun ,.,1. of 

tier iiitiuilc at nMniilaiiied ttressurr 

II iMflau- .1 Pii lt>. tmek tire 
1,0. .. Munuli*. foMieH coiiipteli- 

.1., Kf'KO. although ftnuer-lip a<h 

Itiieiil alliov. seltiiit: of oiiipiii prevsiiri' 
in'I"*'* auiomaiicaHy In’ 
inaiiit.-oiieo. Uorkx from any 1/4 ii.i» 
motor, (refill for K|>raying pahits or lar- 

liro' 



me air intake 


:iii II.s 
II le' 
%VIIII 


1 * 1-1 re $ 14.90 iMisiage t>reri.'i*.- 
I’lCfn '* ^-•'^elenl, rompleiely 

iitie vvi.M,..! f...... xnray min ^ 


adiiislabto sviihoii 


r oViU.Vs."'*'"'"*'- '■‘‘uulrcd on all 


AUDIO AMPLIFIER Uiand new dual 
'•Uge 11 lode atiiplillcr having 2 of the Vahi 
Mlile and M-arce iiuticer l.\pc audio tmtis 
fiirmcrs that sell for nrer $11) iiii a pii-ce 
.\e;u ahiiiiiniJin case, fully eii« losed ilarg 
St tlimerislon »5 Inchesi Fcrieci for inter 
niii s.v.ieiii. phniio aiuplitier. lutke ainpll 
Iter nr signal trater aniplillcr for tc'Jlng 
'Hillo '(ets. .\ .vrn. iliiHial haigaiii at otdy 
_ - $3.Jfl -.'u' 



SUPER SPECIAL ON: 
ISOLATION TRANSFORMERS 
AT $1.95 

\taiiv n<iiiisimo-)lv nil r.-itHos niuj TV Re«H. 
i.itl' he \( 11 ivpe<.. M-,, lire that th, 
ij. Ih* « <11 n 'rd for '.latnluv and 'uc 
il M-'Ulls. I'lnjr an i.oinion Iraos 
r this ran t»e itoiii* a., a civitlne pro. 
on cvi-ry set ■ n the ii".i bench 
the h.ixarrl of shock and ihe usual 
■Ml niiweii'oriie fireworks. 

■ U'Cied as aiilo Irai'sfi.rmerK these iaoi,-). 

tliiv In 2-2<>v or the rove'''.e. \ve «io n,ii 
heUeve th.n ion wa t 1 n»v Iso'afn.n irans. 


e lure 


>I*-T'>-TAIJ< M-K’r ■ri.ii, sw Itch on him- 

dle~98c. l..\prt. MIK*-«^-.St»eclfy whether 


carhoii nr 1 


SUFFA LQ RADIO SUPPLY, 219-231 


BUFRAD 
CAR 
RADIO 
AN¬ 
TENNAS 

All of our 
car radio aii- 
.<‘11 lias ar« 
made of tri 
pie plated 
<1 m I r a 11 y 
Jlrass Tull 
K". complete 
with low Inst 
lileJded an 
teiitia Icail- 
I lid higti^b 
tliiallty til 
t irigs. 

SIDF COWL 
- BB-I, 8 
'orliiiiis ex 
'end to hh" 

Your prh-e— 

'Ih-le uiiitK 

—$1.75; in lots of I 2 $1.50 «a. 
SKYSCRAPER Itit 2 Iimk 4 heavy diil.\ 
aeci hills that extend n't’. This suin.r ^ci l.i. 
tnU'l he seen to In- fully iip|ir<>eiateil Y«ui 
price—single imlla—$2.50; in tuls of I- 
$2.25 «a. 

lilt . 3 . may be adiiisted t. 
Mil IkhI.v contours. :t sectiims exiriid to (!<r 
Single unit price—$1,75: 12 lot nrlce 
$1.50 ea. 

VERSATILE- ltH-4, single hole fendi-r 01 
tup cnwl iiiimiilirrg may be adjusted lo i-un 
form with all hotly coiitnurs. 4 jsi'ctn.ii 
extend lo .%6; Single milt prlo<'—$3.00 
12 lot price- $2.75 ea. 

THE monarch lilt-"*, single Imle. lot 
tiwxl runiihtiiig. :t scciliins rxli-nrl to ">♦! 
Sinirtc imit price- $2.00; l2 lot hrhe 
«i 75 ea. 


SUPER SPECIAL 

FAIRCHILD hoiuhsiglit POWER UNITS 
thir (tMMM'iiy of llie.n' is too limited lo 
uisllfy the space riMliiired liy a phoio. hiil 
ciich iinlr is hrand lu-w. coni ulus 9 tutu*, 
which ahitie have a total value of $15.00: 8 
• leriric moliirs nr generators. 6 of wlileli are 
of the |•4‘rmatletlt magtict field type: relays; 
ami 20 ruinable prcclnlon reflistors plus a 
multiiiule of the ordinary kind, in addition 
'M manv CO. denars and potenUomclers., 
All for only $14.95, | 


$CR-274N COMMAND SETS 

(Made by Wextet-n ciectne for o. S. Qov't) 

THS GRBATEST RADIO VALUE 
IN HISrORYII 

.A iniiiiiitaiii ul xaliiahtu eiiirlpmcnt that In- 
:'hide< not I hut 3 of iJio holte.sl Miperliel 
t omiiiuiiM'atIons Uet'eheiM. eaeliul w-htch Inis 
a tUiM'il U.F. SI age. ;{ gang roiid<‘li.<;<>r. crys¬ 
tal, and ♦» wotkiiig tiihc> noi counting ri'cii- 
fiers. .\l>o itu’luded are 2 Tuning Control 
lh'Xc»: I Aniiiiiia t'tiuplliig ftox with K.K. 
uieier tn mi'asiire power ted inio aiilenna; 
lour 2NV 1 i.vnainotorM (alternation of set t<i 
IIU\ oheralinii i. nulek and simple) ; two III 
\\ail Transmitter.'. Iihluillng crystals; and 
cic-.Xnudifli-r and .Mmliilatiir 2.0 that trans- 
mitiera can he u>ed for voice a.s well as for 
<Mie. 2'» Tillies supplied In all. In giiarau- 
teed electrical tioidlihm. Transmltiera and 
ll< i elvers ItutBiilly removalile finm mounting 
rack, whir h imlil tliciii In Poali Ions in aircraft 
u-i*. so that they ran he s|dlt up atul used 
s<‘i>arateiy at dliriTeiil Im-atlons just like any 
other .s<'is. Onl.v a llmlteil unantily avail- 
aide, so g<*t your order In last. A 
value at $59.95. 


sillier 


1000 CTCLE AUDIO FILTERS 
Navy Pp52010-T low pass audio filters 
as mentioned in the ’’Peoked Audio*' 
article in June CQ, and designated by 
the above number, ore the exact elec¬ 
trical and physical equivolent of com- 
audio filter units selling for 
$35 00 wholesale. They are infinitely 
surplus "Radio Range 
sold for reducing QRM, 
and at 2 KC off resonance for example 
a 2 section filter using PD520I0-I is 
capable of twice the selectivity avall- 
oble through the use oF the QR-er. (the 
BC453 section of the 274N which has 
provided the amateur’s previous high¬ 
est standord of interference elimino- 

special _ navy 

PD52010’1 wilh diaqrqm—SS.QQ 


DELUXE SUPERHEl 
A.C.-D.C. RADIO kit. 

r ni.?.'.II 'l ■ V"”*”''! l"'•►<luctl<>II line 

Coil.. «‘'Mni'h*U- iiotnjciioiiB. 

KiaiuiCK g ,r.iii I'ore t.F. tr:in>.fi)riiu>ra. a 2 
P<»l.yethylune niaulatoii 
?•» TuIk"i Inrltiile 

IJATU. IL>BAn. i JBKb. r.i)Br» Sc 35XV4. Re- 
'Vivc- baiut fr.mi S.Gri U* 17UO KC. 


Wircil & tP'^ted 


$ 17.00 

$12.9$ or 

$25.0'X 


MICROPHONES 

SU|>^T .S|>eciB|.|Ughi>At 4|untlty all chrome 

buJl^-t ahai^ CliV.STAI. MIK^ of (nh-m.T?-^ 

MIKE —$7.85. MIKF J- — 60 


Dept... -aB 0 UFFALO* 3 , 


SEPTEMBER, |949 
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RPDIO SCHOOL ^ DIRCCTORV 



Become on £LEQTR|CAL 

ENGINEER 


M4JOR IN 
ELECTRONICS 


B. S. DEGREE...IN 36 MONTHS 

Make one of the most important decisions ol your 
life—inday! Capitalize nn your elect rontt inter¬ 
ests—decide to become an lilctttual 
Choose, also, to save a valuable jear by earning: 
your Bachelor ol Science De>:ree in 56 

months ol intensive year-round study. 

This 46-ycar-old. non profit Technical Institute 
offers a world-famous course in lilcctrical Hn>*i- 
neering with a ma/ffi in C/ec/f''W/i t. ^nu follow 
an industry-guided program which is cimstantly 
attuned to current developments. It presents a 
solid background in the basic sciences . . 
Chemistry. Physics, Mathematics, hconomics and 
Fleetrical Fnginecring subjects ... plus 19 tech¬ 
nical specialty Courses in rngintering I.lectronics, 
including fimr vourscs in Flectrrmu Hesign. 


RAOIO^TfLEVlSION 

I» n/ifi inifustcJ spifificafly in tadif, 

iitiil tiliti*rn: Prepare here lor a career in 
television—the field which business leaders pre¬ 
dict will be among America’s ti>p ten industries 
by 19M. In IH months you be oinc a R.idio- 
Tilcvision rechnician. ready for positrons rn re¬ 
ceiver and tr.in.smitting testing, .servicing, sales, 
supervision and production. 

Hccausc of this school's c»nnntrtf fittruNlnm. 
the H.ichelor of Science degree in Klectrical 
l-.ngineering (Flectrirnics ni.iior» may be earned 
in Jf avlditionjl montfis. 


Practical, military or academic tr.iining will hc- 
evaluated for advanced credit. 

ELECTRONIC TECHNICIAN 


A SPK.IAI. PRFPARATORV PROGRAM is of 
lered for men huking lugh schrnd diplom.is. 


At the end of the first year of study rrf the Flcc- 
trical Engineering course, the student is qualified 
as an Electronic Technician. 


TRAIN in modern, well-equipped labr»r.iti*ries. 
sliops .ind classfooms. F.uultv of spcci.dists- 
o\er f^^M^ Students and .5f>.t»(»i gr.iduates. 




Ml LWAU K€ 


FALL TERM OPENS OCT. 3 


CCHOU •f ENGINEERING 

^ Founded 1903 U 

by Oscor Werwofh 


Electrical Engineering .3i months 

Electronics Major 

Electronic Technician .12 months 

Rodio'Television Technician .18 months 


Send Coupon tor 
free 48-page Pic- 
toriol Bulletin "Your 
Coreer” and MO- 
page Catolog. 



MILWAUKEE SCHOOL OF ENGINEERINO 
Dept. RE>949» N. Broodway ond E. State, Mitwoukee, Wis. 

Without obllgotion send me the Buftetin, "Your Career," and your cotolog. I am interested 
in__- course. 


NAME. 


age 


ADDRESS 


CITY 


STATE 


... { ) Veteron of World Wor II 


-'ll 


Make Your Career 

RADIO and TV 

In no ol!i«*r fniln-irr tlo<*< itic (iiiirre hnld firigfiter 
tliiaiirial nlhl -••flinty thull in M an.I l-'M 

Kailio. Tflf\l'loh Tln-Jf tlvhl- m-fd and want tnoli 
traint-fl H- annolihrers. 'ffipl wtllerB. iIIm- jiwki-i-. and 
ladio leflmlflan?. It will luiy .von id ilUc-’ li;.ilf Hu- 
hiin Mariiti Srhnfil of UaJin .yrts. ertahllslu-d In 11K17 
riHMpIfli* <l.l\ and nfjihl cla-.se'* . . . Hu* laii’si ciinih- 
nu-nt . . . and a rialT of :t0 n-itinnall.v known In 
<trii4-toT«. Orff of iho romhfnailtMi nu-n gradilalf< 

arr Itlai-fd on johs Iniinodiatflv throiinh ihr fu-r 
plaft-nifiit Appro^vd for veterans. 

KUEK—Write for Free Honkiel ‘•Your Fill lire in Raiiln “ 

Don Martin School of Radio Arts 

1655 No. Chrokee. Hollywood. Calif. HUdson 23281 


RADIO 
COURSES 

Preporatory Mathematics. Serv¬ 
ice Broadcast. Television Mo« 
rine Operoting, Aeronouticol 
Frequency Modulation, Radar. 
Classes aiw fMmn fir the fill Iva Oct Ist 
ERtraiec rimr. Sipt Iftfc 

Veteraiu, Literature. 
COMMERCIAL RADIO INSTITUTE 

(r«untf«e leao) 

38 Wilt Biddle Street. Biltlmere I. Md 



lElEVISION 


NEW, INTERESTING 
TECHNICAL CAREER 


AS Televliion Seine momentum, rapidly, 
i-onstanliy. it offer* to pmperly-lraloed tech- 
nleians careers wiih a future In Industry. 
Hniadcastfns or oivn Business. 

Train at an Institute that pioneered 
in TUEVISION TRAINING since 1938. 


Morn I ns. Afternoon or Evening Sessions In 
ialmratory and theoretical fn^tructlDn, un¬ 
der guidance of experts, covering all Phases 
fif Kadlo. Frequeney Motfulathm. Tele¬ 
vision. Lieerised by N. Y. 

IMaeement Service. Approved for Veterans. 

ENROLL NOW FOR NEW CLASSES 


RADIO-TELEVISION 

INSTITUTE 


480 Lexington Ave., M.Y. 17 (46th StI 

Plaza 3-4585 2 blocks from Grand Central 


(EARN radio; 


PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

V.A, Furnishes Books and Tools 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eiitaw Place, DePt. C. Baltimore 17. Md. 


HU THAT IVrTH A 
t.TJ. TRAJHID MAM 


Solve your man-power shortage by employing well- 
trained. dependable young men who have been 
trained by Commercial Trades Institute. Our grad¬ 
uates have completed an inttnsive course In Radio 
or Television Servicing. Their training has been 
practical—m well-equipped shops under expert 
supervision. They've learned to do competent work. 
To enable you to evaluate the efficiency of C.T.I. 
training, we ll be glad to send you an outline of 
the course. You'll ffnd the subject matter extensive, 
complete, ihi.nntoh. 

We probably have men who hail from your vicinity, 
but most of our graduates will travel anywhere for 
a good opportunity. We cordially invite employers 
to write us (or detailed information on available 
men. (No employment lees.) Address: 

Placement Monoger, Dept. PI 08-8 

COMMERCIAL TRADES INSTITUTE 

1400 W. Greenleof Ave., Chieogo 26, IIL 


RADIO- E LECTRON ICS for 
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RADIO ENGINEERING 

FM—Teleylsi'on—Broodcost 

To*ice Radio. Marine Radio. Radio ServMiiiK. Avia, 
tioci Radio ainl Ultra Ilieh tnoliile aptdi cat 10119 . 
Thorough trainiriR in all hraiirlies of Radio uBd Klee* 
trollies. >[o4icrn laboraiones and equiiimciit. Old es¬ 
tablished scliool. Ample Iiousinc facilities. 7 acre 
campus. Small ciasses. enrollments limited. Our 
graduates are In demand. \Vrit« for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 

I>«pL C VALPARAISO, INDIANA 


AUDIO CN&1N£ERING SCHOOL 

A lirnrtlrftl AUdin Knt;itieerlii|r rnUrfie In Sniiinl Fiin.ln 
uIksh n= and MXCNKTIC Tran*: 

I r-iiTirl*-'tonitorlnie and Mixing. L»n. 

*^P*'Iiiin r r.'in*>miXHiiin SelJi, OsriimUirx; Hin-. 
Kvl-r mill'Vfhli. •'‘"‘■•'■tion SeiR. Intermi»didallon Ann- 

HOLLYWOOD SOUND INSTITUTE, Inc. 

f040-E North Kenmore HoRywoed 27. Calif 



HK SMS' 

gunlify f<ir 
iiurii(*cimi-s t-Vf**. 


I earn to I«q u Ti'l*-erni»h >tr 
l! = ph.= ■-...■...lor Tl-,iii^at.,|». ... 
... i-r.lr.l I..I...P.eli UlX>«l 

I ■> l.oarti U.si^ |, 

i>i itr II *r... ,r. ..»s,i\ 

1 ihi- i.-iiiH.ti, I iiii.lifi I ... 

I'lir or <Miiitiii>n'i;il |ii-i>ii'si.. |{iMit. 


tanDLER system CO. 
Dept. 3.K. Box 928 


Denver 1, Colo. 


/fADfO EmmiCRti/sJ. 




Ciimplete Radio LnSint'erinfr 
Cnurse. Ilachelor of Scionct* I)e- 

K-cc. Ouurse.'t also in (’ivil, Elec- _ 

tries). Mechanical. Cbimic;il. Aeronauticel Entri- 
neerintr: Hiisincs.s Aiiministration, Aemuntinfr. 
Secretarial Science. (;ra<inates successful, fifith 
year. Enter Sept.. Jan.. March. June. Visitors wel¬ 
come. See beautiful campus, well equi|)pe4l labora¬ 
tories. Write for catalofc. 


tki-state college 


2499 Col 1090 Ave. 


RADIO-TELEVISION 

sHiool lime and money with WRTI Specialized 
Training, ifuallty fur 'liKii-incomo terhnicai rarei‘r» in 
'•■tl' tin iTiirith.B nnile»^ titai-lrii msiincpr insinirmi 
I’rartli-al d.i11v Iftturi* lalinraTnry rrainitiR provider the 
'•lli' tH'-i-'sary to in Ul tlowti !rs|inn-itde posiiinn^. 
i'.-I mile mi ri C-liren d coni menial Radio Uneiator; 
n. iin I'.M Itadin-Teli Li«lon Ti-ehnli |an. WRTI itra'l- 
ii.ifi'.. einidi v(.f «iirld 1 I ! Approved lor veterans; imti. 
vi-.i iaiu-. .11 .i iiIilI, Si'i .1 fur fii-e jliioiratnl himklii. 

WESTERN RADIO-TELEVISION INSTITUTE 

341-B West 18th St., Los Angeles 15, Californio 


ELECTRICAL TRAINING 

Intensive 32 weeks* residence course in funda. 
mentals of industrial electrical enflrineerinK. in¬ 
cluding radio, electronics. Prepares for technician, 
€‘mriticerinir aides. Approved for veteran training 
57th year. Enter Sept. 6, Mar. 6. Cataloe. 

BLISS ELECTRICAL SCHOOL 





RADIO COURSES 

• RADIO operating • CODE 

• KAUIO SERVICING • ELECTRONICS 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write fer Catalog TE and Picture Brochure 

Y.M.C.A. IRAUE & (ECHNiCAL SCHOOLS 

229 W. €6 St. (West of B'way) New York City 



NEW MAGNETIC RECORDING TAPE SPLICER 


The M I atMili Tape Sidierr; I, Ihi ds la}i' in niiii-t't 
idiiiiimetif; 2. .Mnkc'. a dhig nuil sp Ut inr iin pliyhiick 
>plici‘ niii'i-: A. rms ary kind nf .ulling od);- .sia-h .is a 
razor Idade lur all nitii l^; ii|i rallnni; 4. .M nwji all np.r.i- 
tinijs Id h.‘ iiiadr wi h ’in tape in nrie pii'ilimi; .*». Usfs 
any kind nf t'< llnlus" ad n-^ivt* tap.?: ♦>. mii dl to 

hi* niniiiiliil Mil yoi.r 1 nitdn n-. dy fur ii^taii ns-: 7. 
I'eniiit.s anyn a- tu ea'<il> ,iimI quickly niak>' goiiil 'Splices un 
paper or pla^ ir ia|u . 

Carsiiii Tap - .^^p icer.$1.50 

Sidicer with blades ; nd shlirlng lap*.$2.00 

Sathfaclinn jiUarjinteeiL Pustpald in L'.S. 
MAGNECESSORIES, Box 6963, Washington 20, D.C. 
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KtMik Reviews 


PROSPECTORS* GUIDE FOR URANIUM AND 
THORIUM MINERALS IN CANADA. Published 
by the Bureau of Mines, Department of Mines and 
Resources. Ottawa. Canada. 4Mr x 6Mr inches. 
37 pages. 

Apparently the first of the recent 
crop of books and brochures on uranium 
prospecting, this book contains in brief 
and extremely clearly written form a 
description of uianiuni and thorium 
minerals and their modes of occurrence, 
with special attention to Canadian con¬ 
ditions. 

Methods of detecting uranium-hear¬ 
ing minerals are de.<cri!)ed. with a com¬ 
plete appendix devoted to the Geiger 
counter, its use and care, precautions 
in using it, and servicing methods. In¬ 
formation and regulations useful to the 
pro-pcctor in Canada are also included 
in the book. 


ELEC TRON TUBES—V(M.S. 1 and II. Edited by 
Alfred N, Gotd.smifh. Arthur F. Van Dyck. Robert 
j S. Burnap, KIdward T. Dickey and (George M. K. 
Baker. Published by RCA Review, Radio Corpora- I 
tion of America. Princeton, N. J. 6 x 9 inches: 
Vol. I. 4;."» pages; Vol. ||, 454 pages. Price $2.50 
Per volume. 

Ninth and tenth in the RC.A Techni- I 
cal Rook Series, these two volumes in¬ 
clude all the iiioi’e important papei’.-^ 
published since 1935 by RCA re.^earch 
workers on the .subject of electron 
tubes. Volume I covers the period from 
J935 to 1949; \’olume II contains 
tapers published between 1942 and 
1948. 

The papers are grouped under four 
heads: general, transmitting, receiving 
and special. Some of them appear in 
full; others in summary form. Thi.-; 
make.'! possible the inc!u.<ion in the two 
volumes of a larger number of paper.s 
than would have been possible had all 
been printed in full. 

A very complete bibliography of 
periodical literature on vacuum tubes , 
is included, as well as a listing of the 
RCA Tube Department’s Application i 
Notes published from 1933 to the pres¬ 
ent date. ' 


PHOTOFACT TELEVISION COURSE, baited nn 
ft aeries of lectures by Albert C. W, Saunders, and 
edited by B. V. K. French. Published hy Howard 
W. Sams & Co.. Indianapolis, Indiana. ^M; x 11 
inches. 215 pages. Price $3.00. 

Exhibiting the characteristics of its 
lecture-type composition, thi.*? course 
often goes into greater detail than 
similar books, almost as if the author 
had been stopped and queried by his 
reader. A.s a result, certain points of 
information which he could not find in 
parallel works have been discovered in 
it bv this reviewer. 

The language is marred to .some ex¬ 
tent by a .scholastic style, apparently 
also due to the lecture background. On 
the other side of the ledger, the same 
background no doubt accounts for the 
many reviews, summations and con.soli- 1 
dation.s of information presented, a fea¬ 
ture which the solitary student will 
certainly find valuable. 

Besides a rather complete index, the i 
book contains a glossary of television | 
ter.ms as well as an extensive bibliog¬ 
raphy. ' 
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I NEW! 


INSTRUMENT 

KITS 


! 




5" OSCILLOSCOPE 

FOR TELEVISION, 
FM & AM 

lliuii Hinilii l.-iJii.ratnrv 

•> Mills s(»j 

m:iI iniror; 2 iitKtrii 
nioiiis f„r i.rU-«- <if .jiit- 
f.ir Tv ail 1 
KM iiligiiiiHMit iitnl AM 
lias JnrK f..) 
l>,i.lK> Itsteil lu>|i>w. IV 
nuts ii.icinu Mi 

J*iiy rlri'iilt Ihrittivh 
p'limcs ,,r st*rt*i‘ii pal- 
KTH. TIlOso CXI I II fo;»- 
tuics ni iullitt.m V 
t l•ll\l■l1li«Ml.11 scope use 
Mull'-ID III :h ":iin <(| r, 
V i'l.i-i .'ihiPliWfi« \v 1 
rt*s| niisc l.i K' 

Conii'U'c LMlIi all IIP. , 
ii’rlii.lpn' ri- Cl loiic 
I CHS prill.0 and hci-l 
T**««.iio<. Steel en»ii | .“• 
•n.v'Tii”. 

TS-7PK.Prob0Kit*^*B® 
TS-7. factory built a9.«^x 
T$-7P.factory built ft,2S 


Newest, fiis.est wav 


- -- wav til flnil 

•III ijuiln laiiUs. in ininiites 
iiisliMii . f houis. fines V..U 
know liiiw*’ on toutriier 
joiis. Kjiii.v til use liy expet I 
Ml l•e|'i^ln•^. Test partx. 
Foraii's eaiises <,f fnitint;. 
I'lrlion, <iea.| sets, etc, 

. . <Mniiei'lii>K yuur 
i-nl Klvo visual 

le.i'llni! •iii.,lt UK anil .unl o. 
At one'-■leil. *<100: ease Hx 
tl'i h -I til.es. hriilK. 
iiM I scivec miple. 

Mo'fpt TS-3. fai'torv 

»‘"il|.'S34.95 

TS-IK, ltc(;lniiers* 

Stw. Tracer Kil. 


Kaci. htiill. , 
TS-XK. Ii.i/'itel Stg 
Tracer Kit . . . 
Kaci. Inn It , . . , 
Ollli |{ fii.in .vour 


9.85 

28.9X 
iiil.ltcr. 


TS-6CK. Crystal 
iIN;M) l»ro1n' Kit 

Fnrt. hunt , . . . , 


7.50 


If he r.-innnt xupiily, inail 


f FEILER ENGINEERING CO., Dept. 9RC9 
r 945 George SIreet, Chicago 14, III. 



TELEVISION RECEIVER—$1.00 


complete in«lrnrtinnp for inikldinR ymir own ll■ll•l'^Jtlllll 
recrltrer. IR pHKe>—irxli* of picture!, inchiriiil ilia- 
h'tam.. riarllleil .t Iicmihi it 8. fuinplote m-in-tiiai ir 

ihifiram Ac Ch«88l8 layout. Also hook let of Hlltfnmeii- 
in>*riiriinu4. MiltaKc Ar reshlance iubk'a and irutililc 
i'liuntlnx hinia.—All lor Sl.OO. 


< EBTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave.. Brooklyn 19. N. 



. W ..1 r»iiiii vers.iry »i-ar' \ »Cl <1UU'K. TiraCtli.il 

Ir^iimiig in K.XUIO- TKLKX’ISK >N <»r I 1 IX’TRK*. 

\ 1 1 ^ 1 Ai»i»rove<l. ^■in.»n^o iiinn for non-Velcran>» 
Mall Coupon Today fur complt-ie details 

NOT “HOME-STUDY” COURSES! 

\ Mil learn on teal, full-size rtiriipntcnt, not by mail. 
I'lOMt SI aft --.t trained instruclurs tu lii-lii >< get 
ready quickly for a better lob, a fine future 

FRFF ROOK^ < Iip coupon f..r big illustrated 
C|»>nel.,,>k .a pi tli .-1 ELi-:C 
TRIt .ITY or R.\DIt l-Th^LliVISU )N. both books 
•eni r KICK if you wish. No obligatiun; no salesman 
wdl call. Act NOW! 


B. W, COOKE, Pras. 

COYNE Electrical & Radio School. Dept. S9 61 H 
500 S. Paulina SIreet. Chicago 12. Illinois 

Send l-'RKE 1«X)IC and full details on: | 

□ ELECTRICITY D RADIO-TELEVISION ! 

NAME. I 

I 

ADDRESS. * 


STATE 
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WHERE RADIOMEN MEET, EAT and SLEEP 


Vjsif the 
FAMOUS 
FIESTA 
LOUNGE 
Renou^ned for 
Fine Food 



®|foTEL§ 


TRATsTD 


City's Hotel of Disiinctiou 

The Ideal Hotel ^or Rest and Relaxation • 
Beautiful Rooms • Solt Water Ba^hs • Glass 
inclased Sun Porches • Open Sun Decks 
otop • Delightful Cuisine • Garage on 
premises. • Moderate Rote Schedule. 

Exclusive Pennsylvania Ave. and Boardwalk 


I 



Check these Pricesl 

SELENIDM 
RECTIFIERS 

115 VOLTS 


/u//y 

puoronteed 
75 uA 
100 M4 
ISO MA 
200 MA 
250 M A 

OPAD-GREEN COMPANY 

71 W«rren St., N V.7, N. V. BEelM«*ft3'7385'6 


|*or Uail|u A 

1> lev 1 lion 

lots of 

lotL cf 

10. eoch 

100, eoch 

56 

.50 

.w 

.U 

72 

M 

.89 

n 

1.14 
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HEADQUARTERS FOR ELECTRONIC TUBES 
IN ALL QUANTITIES 

5000 Magnetrons, 1000 Kylstroni 
500 000 other tubei. Write for 
Bulletin and Prices. 

■ _ IKCTBQIi lCS* INC. 

'l35 LIBERTY STREET NEW YORK 6 , N. Y 

PmOnI WOntM A.eXGX 



^ $1,000 A MONTH i 

That's whet JI ST ONK of (hr 
many plans In thh hook 
hrouKhl in—over ll.hOO a 
tiinnCIt. sleadll.v. 
service alone. linW TO 
\I0UK MO.N’KV IN K.ADlO 
SKHVICK Is so full of money- 
makInK plans ami ideas ll « lll 
amaze you. Why work for 
waxest Why nol become your 
own boss and make more 
money? KVKN lIKitlNNKKS 
who used aoine of the easier 
plans In thi.s book J*verai;ed 
r + WAY OVKU $100 A "'KKK 

^ EHhfe Tust working from home. Ihls 

KCpi: l)ook Is making money for 

servicemen and beginners, 
everywhere —V.S. A., Canada 
Puerto Ulco Mexico. So. America. Hawaii, ridllppliir*. 
lild other ^um?le. Letter. Of thank, are continually 

AT LAST! 

The reel money.makini Mtreti of radio .ervieo are ilven 
out In thi. book. ^ ^ ^ 

—Book verv helidul—follow- —liesi or Hs kind ihat have 
• iiK advUe In the iHn.k earned ever been prinie.^ Bradford. 

high as flOO a C ChicMo trT-i.na 

rr'palrinK, In my auiirtmenl. *• vnicaww. 

C. C. Seidler, Nrooklyn. n^ve book only a week— 
couldn't stop reo.llnK ‘t- 
_ln bualneas lO veara—Already made moiwy and 
reived many valual)le Jfjooi. rnaiiv new cusiotnera. 
rm—read 11 3 times. vtiwjM t. Waters, Jr., 

not take twice the I»rlce i^or Carthau«. 

.Be^otenr W. Va'. In business * 

rsHif. * tvesrs—IhH^ik conlalns maiiv tliiOKs w hich 
contains far more Informa- 

N y: Ctmwood, Illinois 

2!l years experience are packed in thI. 83 jj*** 
his X hy V. fialc. for .ervlcemen. beglnnei.. stn- 

U., ./rJIBR T'llSfiS ll M.o«, »o» 

Where the money t>» and how fo get ll \ 2 

get pieniy of ru.lomerR; How to lest ""J. 
iheiii out of rahlnets and give estimates <ll I* Kl.i , iiuw 
to operate spare time and liulld to 

to charge: How to ciHinect with certain ltl<» MtlNKT 
conrcrn»: How to Increase hiislncss and expaml. 

Send for this hisik Ithlay amt start making itioic umnev 
almost a. soon as .vou gci It. Tlic full price 
t^ny convenient form) postpaid; or < .O.H. at pin. a 
few cents postal charges. Von have nothing to lose, K\ 
amine It for .’i da.vs. If you aren't fiosltlvely delighted 
return U and »e will refund your 13 promptly. If you 
want more Information alxmt the liook send for literature 
#2 UK. It’* free. 

MERIT PRODUCTS, DEPT. RE. 

J16-32 132 Avenue. Springfield Gardens 13. N. Y. 


GEIGER COUNTERS 

HAMSI BE FIRST AGAINI BUILD YOUR OWN! 

Find radium, trace water mains, prospect, check 
local contamination, assay ares. 

□ Send A EC booklet ♦‘Prospeeling for Uranium” $.50 
Q Send Calibrated Uranium standard; Assay $7.50 

□ Send 30mg cm* AI wall Beta-Gamma tube $7.50 

□ Send eomplete parts kit and diagram $48.50 

C Send assembled 5.5 pound portable $90.00 

□ Send IIOVAC quantitative lab. model $150.00 

□ Send detailed Information Q cheek Q COD 

COSMIC COUNTERS 

112 Cornell Ave. SvrarUimore, Po. 


PEN-OSCIL-LITE 

Sowered** Ranie Irom 700 cycles audio to oyer 

F “cSi.*': “cri.nirnS 

• write for Information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 8, n. t. 
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^ou cU*t 't icceiM MX 

1 BARGAIN 
i BULLETINS 

'x€ 

A RADIONIC SPECIAL! _ 

Stocked* All Bond Conicol ^ i 

j TV Array.. .at Lowest Cost - 

It’s here: SclentIfically designed, 
pieclulon made, all-hand conical 
TV array —giving tremendou* 
gain ari-1 absolute mlniniuiii in- 
teiference at .1 c 0 . 1 i no greater 
than the usual dipole. Permit* 
illrect i-oupllng to TJ. IM or 
30ti ohm Hue wlih minimum low. All 
struct Ion. HI foot ma«t lt-P. liitled. Amazingly 
l.w price of only , . . .. 

In lot* of 3, $11.45 each 
tiost i|i»clUv Sun i*hni »win-lc»il. lOO 
fwt. SI. 30 . 1000 f»M*l ^ 

>1 ■. Will-, f.nlAure C 


id. , T ^ _ 

:«l . 

nil 

ll- \ - 

ter I 

ite 4 


RADIONIC 


EOUFPMfNT 

COMPANY 


Tribune Theater Entrance 

ITOT Nassau S*treet New York 7. N. V 

worth 2-0421 :: or»en dally 9 to 6--Saturday 9-5 



MAIL TODAY I 
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Allied Rodio Corporotion 
American Phenolic Corporotion^ 

Amplifier Corporotion of America 
Art Radio 

Bell Telephone Laboratories. Inc. 

Boland & Boyce, Inc, 

Brooks Radio Distributing Company 
Buffalo Radio Supply ‘ . 

Capitol Radio Engineering Institute 
Corgille 

J. Cartwright & Son . 

Certified Television Loborotories 

Cinex, Inc.^ 

Cleveland Institute of Radio 
Communications Equipment Compony 
Consolidated Publicotions 
Cosmic Counters 
Coyne Electrical School . 

DeForest s Trolning, Inc. 

Electronic Instruments Corp. 

Electronic Meosurements Compony 
Electro Products Laboratories 

Electro-Voice Manufacturing Compony . 57 

Foir Rodio Sales . 

Feiler Engineering Company ..” 

Fisher Research Loborotory. Inc. ._ '2 

General Electronic Distributing Company .. .49, 73 

General Test Equipment Compony .. W 

Hollmork Electronic Corporation .v fl 

Heath Company .13, M, 15, 16, 17 

Hershel Radio Co... • * 

Hickok Electricol Instrument Compony.72, 75 
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Opportunity Adlets ®® 

Precision Apporotus Company.71 
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Progressive Electronics Company 81 


RADIO SCHOOL DIRECTORY 

(Pages 78-79) 


American Rodio Institute 
Baltimore Technical Institute 
Bliss Electrical School 
Condler System Company 
Commerciol Radio Institute 
Commercial Trades Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute 
Milwaukee School of Engineering 
New York YMCA School 
R'^dio-Television Institute 
Tri-State Collegq 
Valparaiso Technicol Institute 
Western Radio-Television Institute 


Radiac Compony . .■ 

Radio City Products Company. Inc. . ^ 

Radio Corporation of America. Inside Front 
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CARTWRIGHrS 

Patpn'ted 

TRU-CUT TIN SNIPS 


Kjisioht cuttlni; tin 
snip. Hiindv tun] 
for I.OOi joiis. 
hiKhtwvlf'tU —will 
<mH i K irnutrt’ nhi'ct 
niotiil. Very tint>st 
t'lr rultlnK met.il 
:ir<<iirjit('ly to nny 
siiHpIr iir ruiniiic'X 
ii.itterM. 


Check These 7 Tru-Cut Features 


I. t'lilx a iiiTfrct f In li*. lUlif nr U‘ft. 2. t'liln sqimrr tiohila. 
Iititli Uiiys. rixlit nr li ft 3. Mdiiii.s arc ahvays atiini* iiiulrtlal 
viln-M nittitii: 4. TUI' i I V Stij|»> an* liatriili’ii iiihl prn 
li'i-tni liy I'arturiylit A; Sm . in iMi!(iiii'!]s 5. TimiI 

i- Kiiiiraiilri-il dKiiiii't nil I ll•llli^ill i|t>ft‘i-|8 atiil uill lir le 
lilarril iiiwii JitiimlnK In Iditniy. 6. Slu'i'iat ’i tJli Trii'.iitn 
NV.i>Mi*i'’ ijr'U'iifil umi iiiaili- fur TUI* iTT n'laiiis a 
tijtlu rtf. 7. Faster lutiini: Truer ruliini;. Easier fui- 
lifn:. Less tlti’iy Stay Sharp Lonfler atnl vtill Years 

ii! Service, ilet ilu' im'\ ’inn' snih tmlay. If iIi'jIit 

raii't iiiiiiiily nriirr ili 
trrt frntii n>, .'Ni'ii.l r.isfi. 
I'lirck or iiiiiiifv ntilrr. 
anti \\v jM.v t>o^l.la•^ 
S .\ T I S I’ A « T I (» N 
r.lAKA.NTKKI) #1 on 
lii iinsil nil (' <1 il.'S. 

S' r ' for KUKI- 
CATALOi; ul 
riiiiuilfir 1 MIC <•! 

I'nmliit! '.hi* n - 
.<• n il h <> ii t • 

».hrin’x. 



1 . MRTHRIGHT t SON 

Dept. 9R-E 

IVIalara California 


"ALL-SEE- 

TRANSPARENT 

BOXES! 

Safe ond Loss-Proo^ 

Coito ne s for 
• Screws • i.yfs 
• Small Por*s • 

. .Ml .11 l.af* M, iM.\ t„ Inn' iiti I liai l 

in i.pUn- Willi H >t ..t llifjie ”AI1 Si-." |•|a>ll^ 
ti iiintaimMs .n.i| (.wits, Asmih* r.uy a.i.l 

'ill' > ntiiKt'. r.lV flit 1 i< Mln-hl's' 

l-iai II '•I't riifitiiiiis s<(. ; fivo l»..\i*!( |’h" 

\ I't lir. ti.iit liiiM'., I'./li;” P(| 111 lioXf!* In all 



Tiiiii.<i|iarfr>l i hm . IH.I. i .i tor viiiitv|.|t 
Mii.l a M'l fill lli.it litik.ii )»; ti.il ot \nin.< 
An ttiexiK'ii'I'P .iihj iiiiimi.iI t:lft. \n 
r.O ll.*'. iiiiM'f Hi till' .'1 till I'ach ohiri 
Hi fur Vii in Mii.l lilt I’HKK li-.illi't Hi'. 
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I oOO 
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CARGILLE, Dept. RC, tl6 Liberty St. 
New York, N. Y. 


EASY TO LEARN CODE 



It Is easy to lean» or Inmasc speed 
with an Instruptocraph Code TraHier. 
Afftirils Hie nulrkesi anri must prac- 
liral iiM'tlinil vet iliweliit r.| Fnr la*- 
aiiuirr^ «r U(l'ani-e>l •.lii< elll^. Avall- 
iilili* tii|ii‘<; frntii l>ecitil»i ' ]il|iiiuhet 
in lyplrat iiii'«'.ai:<'> nti ill 
Sini'.l laiiKe ‘i tci tn Wl'.M. .Muayi 
n aily tin <tH.M 


ENDORSED BY THOUSANDS! 


I .III ii|icr- 
itlnnn fur 

' 'f '.in <•■>>..,fuI iipfriit.ii i, hp 
(I Hie lli'>truotO Tiiiih Svur 
it to •Isit anil fiurt'lin'ie jilai 


IJISTRUCTOfiRAPH COMPANY 


4701 Sheridan Rd.. Dept. RC. Chicago 40. 111. 


» T U B E S « 


FACTORY SEALED CARTONS 
ANY ASSORTMENT—25 for $9.95 
50 FOR S18.00 100 FOR $35.00 


IA7GT 

6AG5 

IH5GT 

6AKS 

iR5 

6AL3 

IS5 

6AU6 

IT4 

6BG6G 

IU4 

6F8G 

3A4 

6J6 

304 

fi N7GT 

3S4 

6Ta 

3V4 

I2AT6 


39c 


I2AT7 

2SL6 

12AU7 

252G 

I2AX7 

35BS 

I2BA6 

35L6 

I2BE6 

3‘. ,/4 

I2SA7GT 

.3"7tGT 

I2SJ7GT 

50B3 

I2SK7GT 

rnL6GT 

I2SQ7GT 

53 

i9Ta 

11773 


ind"<<e stifficRwnt poetigp; rtcess refunded with order. 
' 0 D. with 2')Oo deposit. 

Ma y other tube tvprs available. Send lor free list. 
Complete stock available of TV repiaceme.H parts. 


HALLMARK EIESTRONIC 

b94 Commun paw Ave. Bernen 4*2087 

Jersey C*4w 4. N»w •• 4-6365 


Kook Kc%iews 


rROSPECTING FOR URANIITm. Puhibhed by 
the I'nitod States Atomic Energy Commistion and 
the [United States GeoluKtral Survey, through the 
Government Printing Office. Washington. D.C. 
4'/” X 5*/j! inches. 123 paaes. Price 30 cents. 

This little book contains very com¬ 
plete tables of uranium-bearing min¬ 
erals, descriptions of their deposits, and 
methods of search for them. The Geiger 
counter and its operation are com¬ 
pletely described. 

Other subjects covered are laboratory 
assays and selling procedure, laws and 
regulations, and prices and special 
awards. Government circulars 1 to 5 
on the latter subject are printed in an 
appendix. Other appendices include a 
list of books and pamphlets, maps, and 
libraries which supply information in- 
tere.^ting to the uranium prospector; 
manufacturers and distributors of pros¬ 
pecting equipment; the licensing regu¬ 
lations of the Atomic Energy Commis¬ 
sion; information in regard to mining 
claims, and other special information 
of interest. 


1 

VOU ( AN FIND I RANrUM. by Ji.seph L. Weinn 
and William R. Orlandi. PuhliHhed by .1. R. 
Wetland & San Francinru. 6 x 8'^ inches. 

12H pages. Frice $2.75. 

A short historical introduction to the 
subject is followed by a description of 
uranium and thorium minerals, illus¬ 
trated !)y a number of photos. The 
various types of prospecting devices, 
including Geiger counters, spinthari¬ 
scopes. !■adioscopes, electroscopes, and 
lUiore.scent lamps, are dc.scribed with 
their uses and disadvantages. A com¬ 
plete chapter on the Geiger counter is 
added to the shorter description in 
which it takes its place among other 
prospecting devices. 

There are also chapters on staking a 
claim, areas in which prospecting is 
possible, and the government price and 
bonus program. 


ADVANCES IN EI.E('TRONI(’S. edited hy L. 
Marlon. I’ubliahcd by Academic Dress. Inr., New 
York. 6 V 4 X inrhes. 47.5 pages. Price $9. 

This is Volume I of what is intended 
to be a yearly publication recording 
progress in electronics research and de¬ 
velopment. 

The foUowing ten articles are in¬ 
cluded: Oxide Coated Cathodes, by 
Albert S. Eiscn.«t in (Univ. of Mo.); 
Seeondarv Elect'on Emission, by Ken- 
netli (i. McKay (Bell Labs.) ; Television 
Pickup Tubes and the Problem of 
Vision, hy A. Rose (RCA Lab.s.) ; The 
Deflection of Beams of Charcred I^ar- 
ticles. by R. G. E. Hotter (Svlvania); 
.Modern Mass SpcTtioscooy, by Mark 
G. Inghram (.4rgonne National Lab.); 
Particle Ac 'eb rators, b’^ M. St in’ey 
I.ivin<rst()u ( Broo' h''\Tn National Lpb.) ; 
Ionospheric Research, hv A. (L McNish 
(Nation:’! Bureau of Standar bs) ; (''os- 
niic Radio Noise, by .Jack \V. Hcrb- 
.'t eit (National Bureau o^ Standards; 
Propagation in the KM Broadcast 
Band, by Kenneth A, Norton f National 
Bureau of Standards); and Electronic 
Aids to Navigation, by J. A. Pierce 
(Haivard Univ.). j 
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The best quality— 

the largest variety , 

For Beginner. Technician or Engineer 
FREE Gift with Each Kit 
plus FREE MEMBERSHIP 

In PROGRESSIVE Radio 

& Television Club: 

Provides FREE Consultation Service, 

nl>»oUi«iy No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. 

EXCELLENT FOR BACKGROUND 
IN television,.. 

Contami rvviyinm.j fUu i.i.uui...on book. met«l 

ih ..^i« . s. .lur ■»€•.>, i.^’o.^urs ai- I I I , ■, iii.c 

csiary radio partk. The Initruction Book written by 
r ti.o murue.or, and engineers teaches you to 
bu.ld rao.oj iii a p Oie..sio.«al nia'«..ef T t crcu.ts are 
d. ig ed io provide excellent PerforinjnCe. 

Each o< the 15 radios you w.i< bu.lo operates on 
110.120 volts AC or DC. Tne P OGR_SS<VE R.dto Kit 
•s exxeiient lor leJriii.ig the pri .cip.es of Receiver 
Transmitter and Amplifier design. It i. used in many 
Radio Schools and colleges ,>i O-S-A. and abroad it «s 
used by the Ve.eraiis Administration for veteran train¬ 
ing 

FREE: ELECTRICAL AND RADIO TESTER plus 
rfiCE tn tac» ProrjrcSviVc Radio ^ Television 

Club. YOU will be eni tied |j FREE ekper. advice and 
consiHtaiion service with iice.iscd radio technicians 
ORDER YOUR KIT NOW! mcians. 




7 OO lELEViSlON KITS 

r. iiiij iii|,i ,1 I uj (^ijvii I { 
<->!■ I I iim*r—IH T|ili |\ji 

$59.50 

iiHii Ji.. . 


rill, 


I I . ii> I .1 an I Hi 
Turn r. Ill" l\It. k 
> Miil'I'ir .'I t luirt 
1 : 3 . I- lie 

i alil-let for ?■ nr Ifl" 

I III I r ll- 


■II I 1 t r 'It 
■ttiulp lUv 

Mi ■! 1 t 

liii 1 -fill]. 


•I f'llies. 
Tirti: 
:lui||iel 

t ailiiili. 


S41.58 

$82.9? 

$55.80 

$24.50 


''■til' Him Nnir 4 


5 ' oscilloscope kit 

AM-FM TELFVISfON 
\ii aiisoliitc ‘’must*’ tor today's radio* 
' I !• l.iNiiiiui.-i I I. a ami . I 
\l.iit I I .1.. .■■.V:i. 1 hsl 

1 'ilU’l EHk.H: 1 ‘iiHik nil ( 4 e'SA ac 

tl.wl- Kay .. 539.95 


i 



VACUUM TUBE VOLTMETER KIT 

\ ptiili- stiJii ,1 t I're Ilf U'xi eilillPiiieMt 
I'-. Iit*. l fiir I'll Hiiii f\’, .\iirarli\e .t+rl 
I »'»■ ^ I. Uiok on .\d Oc 

'aiiuil SenlchiK Terliiiiii its 5*J.V5 


SIGNAL TRACER KIT 

\n Intalualile ahl In truuhlc'ihootliii; 
I Uh I 1 i.niK ua Ar 

I'isi Iasti'imtnts. 5 ZI.t5 




— I Sweep Generotor Kit 

\ nefCHHllt fur tiletUliit- 
Miirk Ti T-iht '1 in lilt. J:\l( 

t £i-fi M( Mtiiip Riiith 

0 t i I ft MC. Varialile 
•hasina roinrol , . . I I Ot 
it>ri illiiii 

I KHI. ■ 1V|i.i Uiiin 

>'i*t-,M Ilia 


$22.95 


SIGNAL GENERATOR 

\\l Ac I'M dliRtiii.- 1.1 and 
In iililr <diiK)tli)K inarker for 
■ ■T-i- gent'iaior. J.'ifike to 'll 
\IC u: fii-l 4 i^!--hiU liter I ftn 
M< ll- -liiRia lidriiicHiMS 4iifl 

= .. ll 4l|.l,ii II .V lii. hold 

•i.i I 

Hll->. Test Insini CIAOC 
aet it- hook n Uadlo 






TOOL KIT 

f iii.Uts Ilf |i|ia>iial ititter* loiilii 
Mill II lii’fe ll■• 4 '■ iilii.i% dill riilters 
4 iii»ii-hai ll I scn-rtdrnii r: Watt 
solderlii), liMi, anil .nndi of ..oMi 
I Hh:K j:i w.tt Ml Imx 
N s fh •'”1 l.ili'i! in. dill siij-ili 

_,_2_ of I'Oo k uf hln _ 

OTHER KITS 

TiiIt h'M Hatlvr^' |M>rtalilf rreolter 1 114 ) 

I'liriaM- Jti^i. iit-r. I Irlif Ilio 4 d«-aa| Itand .<ii|-i-ili,t 
III- rlier ll 1 iilie liar 1 s(i|ii<rhit ii liter niiilll 
T .uT iMlilltler, sitcrtal lia cer ihoIh? 

rURTHER INFORMATION ON REOUEsT. ~ 

Oeduct S«b if full payment arcompames order. 

C.O.O. ot"**'* A-rentecf in O S.A 

PROGRESSIVE ELECTRONICS CO. 

497 Union Ave.. Brookiyn 11, New York 
Depf. RE-29 Phone; EVergreen 8-0054 


SEPTEMBER. 1949 

















































IMMEDIATE DELIVERY 
AT THE LOWEST PRICES 
IN OUR HISTORY! 



Type 

01A 

1B22 

1N21 Xfol Diode 
1N21B •• 

1N23 •• 

1N23A‘* 

1N27 *• 

1R4 1294 

IRS 

1S5 

1S21 

1T4 

2C26 

2C2AA 

2C34 

2J21A 

2J22 

2J26 

2J27 

2J31 

2J32 

2J33 

2J37 

2J38 

2J48 

2X2 879 

3A4 

3AS 

3AP1 CRT 

3B22 

3B24 

3BP1 CRT 
3CP1-S1 
3C24/24G 
3D6 1299 
3FP7 CRT 
3HP7 CRT 
3GP1 CRT 
3P5 
REL<5 

SAP! CRT 

SBP1 CRT 

5CP1 CRT 

SGPl CRT 

5J23 

5J29 

5Y3G 

6 A6 

AA87 

4AC7 

6 AK6 

AB7 

6 BE6 

6C4 

6 C6 

6C21 

ADA 

AES 

AHA 

AJ5/GT 

AJA 

AN7/GT 
AR7G 
ASF5 
ASG7 
ASH7 
ASJ7 GT 
ASX7 GT 
ASL7 GT 
ASN7 GT 
AS97 GT 
7A4 
7A7 

7C4 1203 

7C7 

7EA 

7F7 

7H7 

7N7 

797 

10/VT-25A 


Price 

$0.45 

4.35 

.AS 

.80 

.80 

.85 

.85 

.A5 

.95 

.95 

1.10 

.95 

.35 

.45 

.55 

11.45 

9.85 
8.45 

14.45 

9.95 

14.85 

19.95 

13.85 

12.95 

14.95 
.AS 
.35 

1.05 

3.85 

2.95 

1.75 

3.75 

1.95 
.47 
.AS 

2.95 

2.95 

3.75 
.90 

17.95 

3.95 

2.95 
3.85 
A.55 

14.25 

14.25 

.40 

.90 

.95 

.90 

.80 

.95 

.A5 

.45 

.75 

19.75 
.AO 
.70 
.50 
.50 
.90 
.80 
.80 
.A5 
.70 
.40 
.A5 
.A5 
.A5 
.80 
.AO 
.A5 
.A5 
.40 
.A5 
.A5 
.75 
.75 
.75 
.A5 
.40 


Check this lift for exceptionol velues i« mognetroni. 
_ cathode ray tubes, voltage regulators, transmitting tubes—also neon, 

pilot and flashlight bulbs. These are brand new. standard moke tubes. Order enough tor 
future needs directly from this od or through your locol parts jobber. 


Type 

lOY VT.25 

12AA 

12K8 

12SF7 

12SH7 

125K7 

12SL7 GT 

12SR7 

12x825 2 omp. Tunqar 

13-4 Bollost 

15R 

FG-17 

REL-21 

23D4 Bollost 

25ZA GT 

28D7 

30/VT-A7 (For Wolkie 
33/VT-33 TolkiesI 

RK-34 
34 

39/44 
45 Spec. 

4A 

EF50/VT250 
CE9 72 
72 3B24 
VR-75 
7A 

VR-78 

80 

FG-81.A 

83 

83V 

89Y 

VR-90 

VR-92 

100R 

FG>105 

VR.10S 

vuni 

117Z3 

VT-127 English 

VT127A 

VR-150 

VT<158 

FG.172 

205B 

211 (VT-4-C) 

215A 
231D 
2828 
304TH 
304TL 
307A 
31AA 
350B 
3718 
388A 
417A 
434A 
44AA 
4S0TH 
GL.471A 
527 

WL-530 

WL-S31 

532A/1B32 

GL-559 

KU-A10 

HT-A15 

700B 

700C 

700D 

702A 

703A 

705A 

707A 



Price 

$0.45 

.25 

.AS 

.70 

.40 

.AO 

.70 

.40 

2.25 
.35 

1.40 

2.85 

3.25 
.45 
.55 
.40 
.75 
.75 
.45 
.35 
.35 
.55 
.80 
.45 

1.50 
1.75 

.90 

.55 

.A5 

.45 

3.95 
.85 
.95 
.40 
.70 
.AS 

3.25 

9.95 
.85 
.A5 
.55 
.25 

2.95 
.55 

9.85 

29.50 

1.95 
.AS 

1.95 
1.30 

4.25 

5.95 

1.75 
4.25 

.75 

2.55 
.85 

4.95 
19.95 

7.45 

1.55 
19.95 

2.75 

11.25 

17.50 

17.50 

3.55 

3.75 
7.45 
1.20 

9.95 
9.95 

9.95 

2.95 
4.85 
2.A5 

19.50 


Type 

7076 

710A 

713A 

714AY 

RK715B 

717A 

721A 

724A 

7248 

72$A 

72AA 

730A 

801 

801A 

803 

804 

805 
808 

809 

810 
811 

813 

814 

815 
62A 
829 
830B 

837 

838 
841 
843 
851 

WL-8A0 

8A1 

8A4 

BAS 

8 AAA 

8A9 

8A9B 


Stock No. 

350-40 

350-31 

350-42 

350-20 

350-14 

350-15 

348-22 

350-19 

LB-17C 

LB-58A 

LB-S7A 

lb-100 A 

LB-101 

LB-101A 

lb-102 

L8-102A 

LB-102B 

LB-102C 

lb-104 

LB-105 

LB-10A 

LB-107 

LB-108 

LB-109 

350-18 


Price 

$23.25 

2.15 

1.55 

9.95 

7.95 
.90 

3.95 
4.A5 

4.25 
19.95 

19.95 

11.95 
.AO 
.75 

A.95 

9.95 
5.45 

1.75 

2.75 

7.95 
2.35 

7.85 

3.75 

2.85 
.49 

3.25 

3.95 

1.75 
3.25 

.55 

.55 

39.50 

2.55 

32.50 
.55 

2.55 

1.30 

2A.50 

28.95 


Type 

Price 

872A 

52.45 

874 

2.15 

878 

2.15 

930 

2.20 

954 

.50 

955 

.55 

95A 

.55 

957 

.55 

991 (NE-1A) 

.30 

1005 

.35 

1148 

.40 

1201 

.75 

1A1A 

1.25 

1A19 

.55 

1A24 

1.25 

1A25 

.45 

1A2A 

.45 

1A29 

.45 

1A35 

.95 

2051 

.95 

7193 

.35 

8011 

2.55 

8012 

4.25 

8020 

3.35 

8025 

7.50 

9001 

.70 

9002 

.45 

9003 

.A5 

9004 

.45 

900A 

.45 


NEON BUL8S 

NE-2 
NE-15 
NE-1A 
NE-20 
NE-21 
NE-4B 
, NE-51 


for radio USE 

SO.OA 

.OA 

.24 

.OA 

.24 

.24 

.OA 


Pilot and Flashlight Bulbs 


Moido No. 
A4 

57 

Spec. 

144A 
49 
3SA 
PR-10 
Proj. Bulb 


53 

Airplane 

Heodliqht 

323 

LM-AO 

1195 

CC-13 

1491 

3D2 

313 

181A 

12A 

24-A2 WE 
5-14 Argon 
5 

1477 


Volts 

A.8 

12-1A 

12 

12 

2 

120 

A 

120 

24 

110 

12-1AV 

24V 

3 

115V 
12-1A 
llOV 
2.4 


28 

28 

13V 

12 

24 

105 

Telei 

24 


(Air 


Watts 

Bulb 

Base 

Price 

3CP 

G-A 

DC Bay 

50.07 

1.5CP 

G4Va 

Min. Bay 

.08 

A 

S-A 

Cond. 5cr. 

.13 

.2 amp. 

G-3V> 

Min. 5cr. 

.07 

.OA 

T-3V4 

Min. Bay 

.OA 

3 

5-A 

Can. Bay 

.11 

.5 amp. 

B3V2 

Min. Flang 

.05 

50 OW 

T-20 

Med. Pf 

1.45 

.035A 

T-2 

Tel. Base 

.18 

7W 

C-7 

Cand. 5cr. 

.17 

1CP 


Min. Bay 

.07 

239W 

A-19 

Med. Pf 

.38 

(AIRCRAFT) 

T-V 2 

953 

.22 

250W 

T-20 

Med. Pf 

.40 

.50CP 

RP-11 

DC Bay 

.14 

100 W 

T-8 

DC Pf 

.33 

.8 amp. 


DC Bay 

.14 



DC Bay 

.14 

.17 amp. 

T-3* 2 

Min. Boy 

.11 

.33A 


Min. Bay 

.12 

.09-.11 

T-2 

Tel. Bose 

.ir 

.75 .105 

T-2 

Tel. Bose 

.18 

2 > 2 Watt 


Med. Scr. 

.22 

> Type Neon 

T-2 


.17 

17 

T-3 

Min. Scr. 

.1A 


10% DISCOUNT ON ORDERS OF SIOO. OR OVER 


Manufacturers: We carry thousands of electronic parts In stock. 
Send us your request for quotations. 

Distributors: Our standard jobber arrangement applies. Order 
directly from this od. 


320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 















A profitable Uudio and I'elevisiori Service 
Shop may he started with little capital. I 
will show yon how to get started and how to 
Itiiild your small hiisiness. At left is pictured 
one of my cradnutes. Mr. Merrit C. SiMJrry 
of rairmotil. Minnesota in his own shop, 
'fhe way is also open for yon to hiiild a eood 
SKKVICK BUSINESS FOR YOURSELF. 


HAVE A BUSINESS 
OF YOUR OWN 


NOW IS THE TIME To Get Into This 
Fast Growing Industry—Prepare For A 
Fine Paying Job Or Your Own Business! 

If you want to Ret into Radio-Television and Electronics , , . 
you owe it to yourself tone* tlie facts ahotit my trainiim. I have 
trained hundreds of men to hecomc outstundiiiR service tech¬ 
nicians—and Fin ready to do the same for you. Wlictlicr your 
goal is a fine paying job in one of Radio's many branches—> 
or a succcssftil Radio and Television business of your own —you 
need the kind of traxning / offer! My training is practical ainl 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll be astonished at your rapid progress. I start you with, 
basic fundamentals and give you plenty of practical sliop-bencli 
training vvith many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the job! 


Get Paid For Spare Time While Learning 

Soon after you start training I .send you my famous BUSINESS BUILDERS that show 
you how to make money in spare time doing interesting Radio jobs. I^k at the uscRii 
and valuable cquipineiit you get while training with me (illustrated at left)—I send you 
these 8 lug kits of Radio parts and ctiuipiuent and help you build step-by-step a power¬ 
ful fi-tube siipcrlict radio, a Ifi-range test meter, plus other mighty, useful e<|iiipmcnt 
for Radio and Television servicing. You will perform over 175 fascinating CNpcrimciits 
while training. You w’ill learn about Television—so that you will be qiialific<l to step 
into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. I want you to learn all about my training-^&nd that is wliy 1 urge you to clip and 
mail the coupon below for my two big FREE Radio books. I employ no salesmen—and 
nobody will call on you. The important thing is to act now and get the facts. 


ALL KITS ARE YOURS TO KEEP 

Eacti of the hundredH of Radio purts and other Items I semi my students la 
theirs "for keci>s. ' You may use Hits cquliunent In your Radio and Teievlslon 
servlTO work and save many dollars l>y not having to huy cxjioiislvc "rendy- 
inade" teat enuinment J-Tscii of iny 8 kits will help you advance and learn 
liiiiiortaiit stci*8 In Radio and Television .servicing 



Calvin sninncr 

of New Orleans, Iji. 
tells as he mokes S5 to 
*10 In .spare time re¬ 
pairing raiUoe. lie is 
now also working with 
Ills own Television set. 



LOREN D. SAUCIER 

of Coloma, Mich, re¬ 
ports that my training 
has made It posslhle for 
him to repair large 
numlicra of Ra<llo and 
'rolevlsloii receivers. 


RADIO AND TELEVISION 
INDUSTRY BOOMING 

You couldn’t jiick a brtler lime to get into Roflio-Trle- 
vision and Electronic.s. .New 'rdevision stations are going 
on the air to serv<- every major city—luiiuircils of new 
.\M and I’M Railio brmidcaatiiig stations are also on the 
air to serve practically every coiutmiiiity in .\uieri< a. .\ll 
this creates iicw'aiifl bigg(*r opportunities for the trained 
man who knows Radio-'relcvi.sion and Elei'troiiics. Good 
Radio and Television service men arc needed N()\VI 


VETERANS 


THIS TRAINING 
AVAILABLE 
TO YOU UNDER 
THE G.L BILL 



My Training Includes: 

Radio Servicing 
Television 

EM 

Modulation 

Public Address 
and High 
Frequency 
Applications 


These Two Big 
io Books 


Just mall coupon for a FRKE 
sample Sprayherry l.essot) and 
my big free tiook, -How To 
Make Money In Radio-Television 
an<l ElectronIc.s.” l.«arn why my 
really practical training Is liest of 
all for you. Discover what’s 
ahead for you In the fast moving 
Radio-Television and Elec¬ 
tronics Indu.stry. No obligation. 
Don't delay—the future Is too 
Important to you.. Mail the 
coupon now—and count on me 
for fa.st action. 


RUSH COUPON ’7(u£a^/ 


I SPRAYBERRY ACADEMY of RADIO, Dept.20-A 
j 111 North Canal St., Chicago 6, III. 

j Please rush my FREE copies of *'llow To Make Money In Radio- 
Television and Electronics” and *’lJow To Head Radio Diagrams 
j and Symbols.” 

j Name.Age. 

I Address.... 

j City.,.State. 


I 

I 


( ) Check here if you are a Veteran. 






















• Latest flyback high voltage supply gives clear, bright 
pictures even in fringe areas • Automatic frequency 
control locks picture in place 9 Two flanking speakers do 
justice to FM sound # Front-of-panel focus control # Coil 
switching assures equivalent of separate, high-Q tuned 
circuits for each channel • Automatic gain control • 3-stage 
37 me IF minimizes picture interference caused by other 
radio services # Double-tuned RF bandpass circuits improve 
selectivity and image ratio. ^ Automatic Station Selector 
and fine tuning control. 



Fegtures a big 12V3-inch picture 
tube—most popular siie of ail—> 
in a genuine mahogany cabinet 
handsomely styled in the spirit 
of tomorrow . . • yet only 


$29950 










